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INTRODUCTION 

BACKGROUND 

1. Previous tests conducted by the United States Army Aviation 
Engineering Flight Activity (USAAEFA) have shown 0V-1D stall 
warning Is Inadequate. Reports from the field Indicated that the 
LSSS degraded the stall characteristics. USAAEFA was tasked by 
the United Stacks Army Aviation Systems Command (ref 1, app A) 
to conduct flight tests to determine the dual and single-engine 
stall characteristics, and the single-engine minimum control 
airspeed with the Louvered Scarfed Shroud Suppressor (I.SSS} and 
external aircraft survivabiliLy equipment Installed. In aldition, 
a Safe Flight Instrument Corporation (SFIC) stall warning system 
was installed. The test scope was increased to evaluate tha 
stall and stall warning characteristics during performance of 
evasive maneuvers developed by the US Army Intelligence School 
at Fort Huachuca, Arizona which are Included in the Aircrew 
Training Manual FC 1-217 (ref 2, app A). The stall warning 
system was modified to correct problems found in the initial 
portions of this evaluation and further tests of the system 
were conducted. 

TEST OBJECTIVES 

i 

2. The objectives of this test were to accurately define and 
describe the 0V-1D high angle of attack dual and single-engine 
stall warning and stall flight characteristics and to determine 
single-engine minimum control airspeeds and minimum trim airspeeds 
with emphasis on the differences between the LSSS and non-LSSS 
equipped 0V-1D. Prior to completing the tests, the objectives 
were expanded to include an evaluation of the SFIC stall warning 
system, a qualitative evaluation of the aircraft flight charac- 
teristics while performing the Aircrew Training Manual FC 1-217 
evasive maneuvers, and evaluations by two operational pilots of 
the stall warning system. 

DESCRIPTION 

3. The test aircraft was an OV-ID(C), US Army Serial Numbnr 
62-5867, which had no operational mission alrframe flight hours 
since conversion to a D model. The 0V-1D is a two-place mid- 
wing observation/surveillance aircraft equipped with two T53-L-701 
Lycoming gas turbine engines each rated at 1400 shaft horsepower 
at sea level standard day conditions. The test aircraft is 
shown in photographs 1 through 9, appendix B. The aircraft 
was flown in the Kit A (standard engine exhaust stacks) and Kit B 
(LSSS engine exhaust stacks) configurations with and without 
external mission  equipment.  The  external  mission  equipment 

1 



MM^WBVH 

configuration consisted of: a Radar Surveillance Set, AN/APS-94F 
pod (Side Looking Airborne Radar (SLAR) antenna), mounted on the 
right side of the fuselage; a self-contained infrared counter- 
measure set (IRCM), AN/ALQ-1A7A',V)1, mounted on wing store 
station 6; and two 150 gallon fuel drop tanks mounted on wing 
store stations 3 and 4. The aircraft was further configured 
with two AN/APR-44 radar warning antennae, mounted on the bottom 
of the fuselage and five AN/AFR-39 radar s'.gnal detecting set 
antennae, one mounted on the bottom of the fuselage, two on the 
tail and two on the nose. The two AN/APR-44 radar warning antennae 
normally mounted on top of the center vertical fin were replaced 
by two video cameras. The wing tip caps were modified to accept 
the AN/APR-39 radar signal detecting set antenna. Additionally, 
the aircraft was flown with the SF1C angle of attack/stall warning 
system installed. The system Included a lift transducer on the 
leading edge of the right wing (photos 10 and 11). An airspeed/ 
angle of attack and sideslip boom was mounted on the SLAR antenna 
attachment points or on the SLAR antenna depending on the external 
store configuration being testea (photos 1, 3, 7 and 9). A 
detailed description of the test aircraft is contained In 
appendix B and in the operator's manual (ref 3, app A). The SFIC 
angle of attack/stall warning system is described in appendix B. 

TEST SCOPE 

4. An evaluatioi of the 0V-1D stall characteristics was conducted 
at Edwards Air Force Base (AFB) and Point Mugu Naval Air Station, 
California. Evasive maneuvers and operational pilot evaluations 
were conducted at Edwards AFB. A total of 58 flights and 75.7 
flight hours (44.9 productive flight hours) were conducted between 
5 October 1984 and 28 October 1985. The angle of attack/still 
warning system in the test aircreft was supplied and maintained 
by the SFIC They also modified the stall warring system after 
the initial flight test results were analyzed. The tests were 
conducted in accordance with the test plan (ref 4, app A) in 
day, visual meteorological conditions and within the limits of 
the operator's manual and airworthiness release (ref 5). The stall 
warning margins were compared to the requirements of Military 
Specificatioii M1L-F-8785C (ref 6) and the audible stall warning 
tone was compared to MIL STANDARD 411D (ref 7). Dual and 
single-engine unaccelerated stalls, dual-engine accelerated 
stalls, minimum trim airspeeds, and static and dynamic single- 
engine minimum control alrsneed (Vmc) tests were conducted over 
a range of gross weights and center of gravity locations, landing 
gear, flap and power settings, and external store configurations. 



The aircraft configurations are listed In table 1. The 0V-1D 
flight characteristics were evaluated throughout these tests at 
the condltl ns shown In table 2. 

TEST METHODOLOGY 

5. Established engineering flight test techniques and data 
reduction procedures were used during this evaluation (refs 8 and 
9, app A). The test methods are briefly described in the Results 
and Discussion sections of this report. A more detailed descrip- 
tion of the test techniques and data analysis methods may be 
found in appendix D. Di?ta were recorded on magnetic tape onboard 
the aircraft and via telemetry to the Real-Time Data Acquisition 
and Processing System (RDAPS) facility. Telemetry to the RDAPS 
was used to monitor critical parameters in flight. Appendix C 
contains listings of the test instrumentation. Tufts were affixed 
to the aircraft wing surfaces, including the area around the LSSS 
and engine nacelles, the vertical and horizontal tail surfaces, 
and the aft fuselage for aerodynamic analysis. Photographic 
documentation was accomplished with and without the LSSS installed 
and various store loadings using tall mounted video cameras and 
a UH-60A chase helicopter. Weight and balance, fuel cell cali- 
bration and flight control rigging checks were performed prior to 
the first flight. Deficiencies and shortcomings are in accordance 
with the definitions  presented in appendix D. 



a 
o 

U 
3 

c 
o 
U 

u 

—i 

(0 
H 

m •k * . 
0)    • 9/     . u    • 01     * 
3   Cl 3   0> 3   01 3   V 
cr 3 cr 3 O-  3 O- 3 

—t ui   cr M    C i- o- M   O- 
V   o O   1- O    M 0   M o u 
e  wi tJ   0 M    O M   O M    O 

•H   u M M 4J w 
be e M M M »>« 
c   o O K O M O K IM O K IM 
u u ^N m u^ —   m   IM -H in IM — m IM 

I IM IM' o o          i 
v e ■ ■ 0 W    03    0 09   CR    V CD    00    0) 
■H    3 ce  ta u ie  ca  oi n   tXt Ji • 94 
be  B • V J V   9> M 01   01   C0 0»   01   CD 
C   -H -* -< « —< —(   « -< -t H -t -t H 
•H    C H H 
t/3  ^ U-.   (u IM   IM IM   IM IM  IM 

Z >M   <M IM   IM IM   <M IM   IM 
O   0 O     O 0  o O   0 
01   V 0)   01 0)   V v oi , .M  Ji -*: ^ Jd. M .* *. 
n n Cd     10 •3   CO ca ca 
H H H t- H H H H 

■ Ä «k A 

01     • 0>     • 01      ■ V     • 
3   V 3  o; 3   01 3   01 
cr 3 er  3 O-  3 O-   3 
u er M  v C  er M    O- 
o u o n O u o u 

V *i   0 M>   o M    O u   O 
c •      u •           M •             M •         4J 

•H v ** 0) »4 01 M V »4 
M —tan -1 O M -tot* -i O M 

bo c  —< •«   -H  m   «fal T3  —<   ITI  IM •o — in IM ■o -- m IM 
e w —< HH                    IM M       •         IM M                    IM M                 IM 

«P4 i   n • ■   Q W    09   0 n  so O oo  w o 
«1 a> w W    U   W    01 M    SO    «0   « M ca  co o> M   K    CD    V 
W -< w x:   ai  <u JC j:   v  v Ji £   V   V Jt X   01   01 ^ • be bc-i -H   CO .bO—1 -H   (0 bo-t -i « bc-< -H ca 
(A c »H                 H ■M                  H ■H             t- •rt           H 

•H -H   UJ  «M -(   IM   IM -^  IM   IM ■H IM  *.: 
h M tK)   IM  IM (b   IM   IM (■U   IM   IM h  IM   IM 
0) 0   0 O   0 o o O   0 i 01   V 01    it 0»   0) 01   9) 

-* ^ JL  M .* ^ X  M £ 10   10 ca io co ca 10   CO 
H H H H H H H H 

* ■ » , 
V H 01 01 9) 
c H —4 ~4 

•rt •D  IM •O   IM •O            IM •V          IM                i 
« -H M   IM M   IM M       »IM M      »IM 
C   -1 0 o »< o M   O 
w   <g 4J    1 MI     01 w in   oi MI in   u 
I   *-> f X -C ^ x: CM j,: x: ™ M 

-H   C« bC (0 bC <0 bO       co bo       ca ■ •H  H H  H •H        H •H           H 
3 —< -t -H 

o Ik h [X (K 

bo 
a c »->> O « •w   be iTl M m m 

«H iJ     Q; PN V •^ ■* 

u. 
(A 

N 

c 
be o 
c U   -rH r: 

■H a i-j i O. a c 
"C 01  "H 0 3 3 1 c U   ui Q 

<0 o a J Qu 

e ^s 
o ^N /^ <: *s 

«H o oc u iJ 
i-l    u H u >■• ^ 
«-    W ^-^ ^-^ 
«   W> T3 bC 
i-    3 IM 01 C c 
u   bC <M CD 3 •H 
l-    »H 0 T^ O ■B                    1 

■H   VM V 9 u C 
•<    C M c < IC o « O 1 J 

O H 0 
o 

I 



Table 2.  Test Conditions - Stall Evaluation 

Taat 
Trla 

Alrapaad 

Takaoff 
Groaa Walght 

(lb) 

Longitudinal 
C.C. Location 

(rs) 

Praatura 
Altitude Aircraft 

Configuration 

r               i 

Store» 
Configuration 

Dual-Englna 
Unaccalaratad 

Stall 

1.2VS!1 

14,5S0 165.0 (Aft) 

10,000 TO CR* 
aJ. L7 

(2)     i 
1*.650 165.0 (Aft) (3)       ; 

18,300 163.3 (Aft) (*).(5) 

18,300 157.0 <rwd) (5)     1 

Dual-Englna 
Accalaracad 

Stall 
l.4Vsl

l 

U,5J0 165.0 (Aft) 

10,000 

CR« (2) 

14,iS0 165.0 (Aft) c»8 (3) 

18,?00 163.3 (Aft) a«, to» (4),(S) 

1 Slngla-Englna 
Unac:alaratad 

Stall 

V  10 
vyaa 

U,550 165.0 (Aft) 

10,000 TO. Ct 
GA, L 

(2) 

14,i50 165.0 (Aft) (3)     | 

18.300 163.3 (Aft) (*),(5) 

18,300 157.0 (Fwd) (5)     j 

Slngla-Englna 
Hlnlnua 
Control 
Airspeed 

(ID 

14,550 '*5.0 (Aft) 

6,000 
TO, CR 
CA. L 

(2) 

14,650 165.0 (Aft) (3) 

18,300 163.3 (Aft) (4),(5) 

18,300 157.0 (Fwd (5) 

Evaalva 
Maneuver! 160 17.900 159.4 (Mid 12,000 CR (5) 

NOreS: 

I. 'sr Dual-engine power OFF stall airspeed for a apaciflc aircraft configuration. Oparator'a manual 
recommended takeoff trla aatting were uaad for the TO aircraft configuration. 

^No atoraa, standard angina exhaust »tacka. 
^No atoraa, Louvarad Scarfed Shroud Suppraaaor (LSSS) angina axhauat »tacks. 
^Two drop tanks. Infrared Countanaaasuraa (IRCM) pod (wing station 6), and Sida Looking Airborne 
Radar (SLAR) boom Installed. 
^Two drop tanks, IRCM pod (wing station 6), SLAR boom, and LSSS Installed. 
''Tests conducted with apaad brakaa extended at flight Idle and takaoff power aettings. 
'rests conducted with speed brakaa extended at takaoff power aatting« 
"Tests conducted at 2.0g, 2.5g, and 2.75g. 
»Teats conducted at l.7g. 

v  :  Single angina beat rate of climb alrapeed. 
llStatic alnlBua control airapaad (VMC) taata ware conducted at tha trla setting requited for minimum 
control forcaa ualng aaxlaua power available on tha operating engine. Dynaalc ainlaua control 
airapaad trla conditlona ware established according to note I at 1.2 Vg^. 



RESULTS AND DISCUSSION 

GENERAL 

>\ ' 

6- The high angle of attack and stall characteristics of the 
0V-1D aircraft were evaluated In the non-LSSS and 1SSS mission 
configurations. A prototype SF1C ^tall warning system was also 
evaluated concurrently with the stall tests. The dual i\nd single- 
engine unaccelerated stall speeds and dual-engine accelerated 
stall speeds were not significantly affected by the installation 
of the LSSS. The dual-engine flight idle power unaccelerated 
and accelerated stall speed data are essentially in agreement 
with the operator's manual flight idle power stall speed chart. 
There is no accurate maximum single-engine power stall speed 
data in the operator's manual. The minimum single-engine control 
speed data differ significantly from the operator's manual. The 
stall warning system provided adequate stall warning margins 
when pc.forming dual-engine stalls and single-engine stalls 
except tor the deficiency noted below. The SFIC stall warning 
system provided adequate pilot cues to recover the aircraft 
prior to an aerodynamic stall while permitting the aircraft 
to be maneuvered at speeds slower than the onset of aerodynamic 
buffet. Two deficiencies and one shortcoming were identified. 
The deficiencies were lack of an adequate prestall warning 
without an artificial stall warning system and insufficient 
artificial stall *,v rning margin in the simulated left engine 
inoperative and propeller unfeathered configuration. Recommend 
the  following    NOTE    be    incorporated   in   th^    operator's   manual: 

NOTE 

Unpredictable and inconsistent aerodynamic 
stall warning (prestall) buffet speed margins 
will be encountered with different aircraft 
configurations and power settings in both 
unaccelerated and accelerated flight condi- 
tions. 

A discussion of aircraft prestall and stall characteristics in 
the LSSS configuration should be included in the operator's manual 
with the  following NOTE: 

NOTE 

In LSSS configured aircraft, airframe prestall 
buffet accompanied with left wing drop which 
requires approximately 1 to 1.5 inches of 
lateral stick displacement to maintain wings 
level may occur well above stall. 



DUAL-ENGINE CHARACTERISTICS 

General 

7. Evaluation of the 0V-1D dual-engine characteristics included 
unr.ccelerated stalls and accelerated stalls up to a load factor 
of 3.2. The unaccelerated and accelerated flight idle power 
stall airspeeds in the operator's manual are essentially In 
agreement  with  the  test data. 

Dual-Engine Unaccelerated Stalls 

8. The dual-engine unaccelerated stalls were evaluated in the 
aircraft configuration shown in table 1 and at the test condi- 
tions showr in table ".. Flight control trim tabs were set for 
each aircraft configuration as defined in appendix D. The aircraft 
was decelerated at a rate of one knot indicated airspeed (KIAS) 
or  less  per  second  until  the stall  occurred. 

9. Typically, for unaccelerated stalls in both the non-LSSS and 
LSSS configuration the stall was preceded by alrframe buffet 
in most power, flap, and gear configurations. Stalls which were 
mt preceded hy airframe buffet occurred most frequently with 
power ON and i laps at 15 or 45 degrees. When decelerating at 
rates greater than one knot per second the aerodynamic prestall 
buffet did not occur in some flaps UP configurations. When 
alrframe buffet occurred it was at a higher frequency In the 
LSSS configured aircraft than In the non-LStJS aircraft. Airframe 
buffet in the LSSS configuration was accompanied by a left wing 
drop prior to the stall which required approximately 1 to 1.5 
Inches of right lateral stick displacement in order to maintain 
wings level. Random wing rocking occurred after Initiation of 
the prestall buffet and just prior to stall In both the LSSS and 
non-LSSG configurations but occurred more frequently In the 
LSSS confIgutatlon. The aerodynamic stall warning (prestall) 
buffet speed margin above stall was unpredictable and 
Inconsistent with different aircraft configurations and power 
settings and was unreliable as a pilot cue for piesi.all warning. 
The inadequate prestall warning of the 0V-1D without an artificial 
stall warning  system  Is a deficiency. 

10. Aerodynamic tuft analysis with the LSSS Installed Indicated 
prestall buffet occurs when tLe wing angle of attack Increases 
to the point that the airflow across a portion of the wing upper 
surface separates. As the airspeed Is decreased (angle of attack 
Increased) the stalled area of the wing Increases and propogates 
toward  the    wing    tips    until    a   point    Is    reached    at    which    the 

l««M^x/^>^>>>jr\>>>>ü.>,\jO^>^^^ 



rf.malnlng unstalled wing area cannot produce enough lift to 
upport the aircraft weight and the aircraft stalls. When the 

prestal I alrframe buffet occurs, the local airflow on the upper 
wing surface outboard of the left engine nacelle separates from 
the wing at a higher airspeed than it does at the corresponding 
area on the right wing. This is possibly caused by a higher 
local angle of attack on the left wing outboard of the left 
engine nacelle due to the clockwise rotation of the left engine 
propeller and interference of the propeller slipstream with the 
LSSS. When the buffet occurs, there is a left roil tendency 
requiring approximately 1 to 1.5 Inches of right lateral stick 
displacement to maintain wings level flight. There is also a 
significant decrease in aircraft performance with the onset 
buffet. As an example, there was no airframe prestall buffet at 
110 KIAS using power required to maintain level flight. By 
decelerating one knot, the airframe buffet started and the air- 
craft experienced an approximate A00 feet per minute (fpm) rate 
of descent with no change in power. In order to stop the prestall 
buffet without a power change, the angle of attack must be 
decreased so that the turbulent flow can reattach to the wing 
upper surface. Thus the airspeed must be Increased well above 
the buffet onset airspeed to stop the prestall buffet. In this 
example the airspeed was Increased to 130 KIAS before the prestall 
buffet ceased. 

11. Random rudder pedal oscillations occurred in the LSSS and non- 
LSSS configurations, with and without stores, with flaps down at 
torque settings above 35 percent with ball-centered or left of 
center. The oscillations stopped if the aircraft flight controls 
were retri.nmed or rudder displaced to produce a slight right 
sideslip (i.e., ball right of center), flaps retracted, or power 
reduced below 35 percent torque. The amplitude was approximately 
+;3/8 inch at the pedal with a frequency of approximately 
2 cycles per second. This characteristic has been observed in 
other OV-ID aircraft but is not common to the entire 0V-1D fleet. 
The rudder pedal oscillation has been Investigated by Grumman 
Aircraft Corporation and USAAEFA but the cause has not been 
determined. Although it is not considered a safety hazard, the 
rudder pedal oscillation with the flaps down and power above 
35 percent torque is a shortcoming. 

12. The direction of post-stall reaction was not dependent upon 
aircraft gear, flap, stores or LSSS configuration. Rather, it 
was affected primarily by the power setting. With power ON, a 
right roll at stall develops with or without a corresponding 
nose pitch down. In contrast, with power OFF, the aircraft 
tends to pitch down with little or no roil. Higher roll rates 
were observed without wing stores Installed than with wing stores 

'iii^i+i^<i<i<^^^^^^^ 



regardless of LSSS configuration. The maximum roll rate observed 
at the stall without wing stores was 45 degrees per second and 
34 degrees per second with wing stores installed. 

13. A comparison of the dual-engine unaccelerated stall data to 
data presented in the operator's manual is shown in table 3. 
The dual-engine unaccelerated stall speeds were not significantly 
affected by installation of the LSSS. There were no significant 
differences in stall speeds and departure characteristics when 
performing stalls with the speed brakes extended as compared to 
speed brakes retracted. A summary of the dual-engine unaccelerated 
sta'l data is presented in tables 1 through 4, appendix E. The 
dual-engine flight idle power unaccelerated stall speed data are 
essentially in agreement with the operator's manual flight idle 
power stall speed chart. 

Dual-Engine Accelerated Stalls 

14. Dual-engine accelerated stalls were evaluated Id the aircraft 
configuration shown in table 1 and at the test conditions shown 
in table 2. Flight control trim tabs were set for each aircraft 
configuration as defined in appendix D. The initial accelerat ' 
stall in each wing store configuration was performed using a 
wings level pull-up to determine the post-stall roil direction. 
In aircraft configurations in which the stall was accompanied 
with roll, the roll was always to the right. Right turns were 
determined critical since the post-stall reaction was in that 
diiection and often resulted in recovering from the stall in a 
near inverted attitude which required greater normal accelerations 
and altitude loss during the recovery. Subsequent testing was 
performed utlltzlng wind-up turns to the left. There wan no 
apparent difference in the coelflclent of lift at the stall 
using either the pull-up, left or right wind-up turn technique. 

15. Prestall flight characteristics during the accelerated stall 
evaluation were similar to those observed in the dual-engine 
unaccelerated stalls except the alrframe buffet preceded the 
stall by a larger margin when performing accelerated stalls. 
The airspeed buffet margin prior to stall, however, was much 
greater and at a higher frequency with LSSS installed than without 
LSSS installed. Buffet onset occurred at 175 K1AS at 2.65g in 
the LSSS, cruise (CR) configuration with the stall occurring at 
140 KIAS. Alrframe buffet in the LSSS configuration was accom- 
panied by a left wing drop prior to the stall which required 
approximately I to 1.5 inches of right aileron in order to 
maintain the same angle of bank. Slight random wing rocking 
occurred after initiation of the prestall buffet similar to that 
observed in the dual-engine unaccelerated stalls.  0V-1 pilots 
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are trained to Initiate recovery at the first physical Indication 
of a stall such as uncontrollable pitching, buffeting, rapid 
decay of control effectiveness, or the application of full up 
elevator without producing further stall development. Performing 
stall recovery procedures during accelerated maneuvers at the 
onset of prestall buffet limits the aircraft performance and 
maneuver capabilities since the buffet may preceed the stall by 
as much as 35 KIAS in high g maneuvers. The inadequate prestall 
warning of the 0V-1D without an artificial stall warning system 
is a deficiency. 

16. The aircraft reactions at the stall in the non-LSSS config- 
uration were more violent than those in the LSSS configuration. 
The accelerated stalls in the non-LSSS configuration were charac- 
terized by j right roll where as in the LSSS configuration the 
Initial stall was characterized by a mild nose down pitch. A 
right roll would follow the nose down pitch in the LSSS configur- 
ation only if a recovery was not initiated immediately after the 
stall (i.e., forward stick to reduce angle of attack and to 
decrease the g) . J11 rates greater than 55 degrees per second 
were recorded in both the LSSS and non-LSSS configured aircraft; 
however, in the LSSS configuration this roll departure occurred 
only after 2 or 3 mild nose down pitch breaks, which occurred at 
progressively higher g levels (approximately 0.1 g increase at 
each successive stall). The high roll rate in the non-LSSS 
configuration occurred at the initial stall pitch break. Regard- 
less of the LSSS configuration, the post-stall roll rates were 
much higher without wing stores than with wing stores. The 
highest roll rate observed during the accelerated stalls with 
wing stores was 59 degrees per second compared to 74 degrees per 
second without wing stores. 

17. A comparison of the dual-engine accelerated stall data to the 
operator's manual stall data Is shown In table A. The accelerated 
stall speeds were not significantly affected by Installation of 
the LSSS. In the CR configuration at Idle power the stall speeds 
were 3 to 4 KIAS higher than the operator's manual stall speed 
data. In the takeoff (TO) configuration at Idle power the stall 
speed was 4 KIAS lower than the operator's manual stall speed 
data. A summary of the dual-engine accelerated stall data is 
presented In tables 5 and 6, appendix E. The dual-engine flight 
idle power accelerated stall speed data are essentially in 
agreement with the operator's manual flight idle power stall 
speed chart. 

11 
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SINGLE-ENGIN.7, CHARACTERISTICS 

General 

18. Evaluation of the OV-lD single-engine characteristics included 
single-engine unaccelerated stalls and determination of static and 
dynamic Vmc. The flight critical inoperative engine was deter- 
mined prior to performing the above tests. The critical engine 
is that engine which, when inoperative, with the operating engine 
at maximum power, results in the highest airspeed at which a 
loss of aircraft control or stall occurs. The left engine was 
the critical engine In all cases tested and was, therefore, 
either simulated inoperative (power lever at FLIGHT IDLE and 
propeller lever at MINIMUM RPM) or actually inoperative (propeller 
stopped and feathered) when conducting the single-engine stall 
and Vmc tests. 

19. Installation of the LSSS on the OV-lD did not adversely affect 
the single-engine stall or Vmc airspeeds. There is no accurate 
maximum single-engine power stall speed data in the oper.tor's 
manual. The single-engine minimum control speed chart in the 
operator's manual is inaccurate. 

Single-Engine Unaccelerated Stalls 

20. Single-engine unaccelerated stalls were evaluated in the 
aircraft configurations shown in table 1 and at the test condi- 
tions shown in table 2 with the left engine shutdown and the 
propeller feathered. Flight control trim tabs were set for each 
aircraft configuration as defined in appendix D and the aircraft 
was decelerated at one KIAS per second or less until the stall 
occurred. Single-engine stalls were performed using maximum 
available power, maximum power less 5 percent torque and maximum 
power less 10 percent torque on the right engine simulating 
possible differences in maxirauu power available. No significant 
differences in stall speeds or stall characteristics were observed 
with these variations in power. 

21. The single-engine prestall flight characteristics were 
similar to the dual-engine prestall characteristics except that 
in the single-engine case the prestall buffet occurred more 
frequently in the LSSS configuration than in the non-LSSS 
configuration. The prestall buffet occurred much earlier in 
the CR configuration, both LSSS and non-LSSS configured, than 
in any other configuration tested. Single-engine unaccelerated 
stall characteristics varied with aircraft configuration, stores 
configuration, and power setting. At idle power in any aircraft 
or stores configuration the aircraft reaction at stall was a 

13 



i 
mild nose down plcch with little or no roll. This post-stall 
reaction also occurred at any power setting, In any aircraft 
configuration with stores ON and LSSS Installed. The aircraft 
rolled left and pitched down at the stall with power ON, LSSS 
Installed, and stores OFF. The aircraft rolled right and pitched 
down In all other cases tested. The maximum roll rate observed 
without wing stores was 40 degrees per second as compared to 
12 degrees per second with wing stores installed. Alit-ron 
Ineffectiveness was noticed within 2 KIAS of ;he stall JuiiKg 
the single-engine unaccelerated stalls in the go-around (GA) 
configuration at 73 and 78 percent (maximum available) orque 
and in the landing (L) configuration at idle power with the LSSS 
installed and the stores OFF. Immediately prior to and throughout 
the stall sequence the aircraft entered a left roll which could 
not be corrected with available lateral stick until tingle of 
attack and power were reduced. 

22. A comparison of the single-engine stall speeds to available 
operator's manual data is presented in table 5. The operator's 
manual does not include a chart which provides single-engine 
stall data; therefore, it is assumed that either the operator's 
manual stall speed charts apply to both dual and single-engine 
stalls or the mlni.aum single-engine control speed chert applies 
to single-engine stalls. The single-engine unaccelerated stall 
data with idle power on the operating engine essentially agree 
with the operator's manual dual-engine flight idle power stall 
speed chart. The single-engine unaccelerated stall data using 
maximum available power is approximately 10 KIAS higher than 
the dual-engine unaccelerated stall test data. The operator's 
manual does not contain a maximum dual-engine power stall chart; 
therefore, no comparison data was available. However, significant 
differences are apparent when comparing the single-engine unaccel- 
erated stall data using maximum available power to the operator's 
manual minimum single-engine control speed chart. The single- 
engine unaccelerated stall data using maximum available power in 
the TO configuration are 7 to 9 KIAS lower and in the CP config- 
uration are 13 KIAS lower than the operator's manual minimum 
single-engine control speei cLart data. A summary of .he single- 
engine unaccelerated stall data Is presented in tables 7 
through 10, appendix E. Vhs single-engine unaccelerated stall 
speeds were not significani oy affected by installation of the 
LSSS. There is no accurate maximum single-engine power stall 
performance data in the operator's manual. Single-engine stall 
performance data should be included in the operator's manual. 

s 

Single-Engine Minimum Control Airspeed 

23. Static and dynamic Vmc evaluations were conducted In the 
aircraft configurations ana at the test  conditions  shown in 
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tables 1 and 2, respectively.  A definition of static and dynamic 
as well as a description of how the flight control trim 'mc 

tabs were set for each aircraft configuration may be found in 
appendix D. The static Vmc tests were conducted with the critical 
(left) eng! e shutdown, propeller feathered and decreasing the 
airspeed at a rate of one KIAS per second or less while maintaining 
up to 5 degrees bank angle toward the operating engine. Dynamic 
Vmc tests were performed by rapidly reducing the critical (left) 
engine power lever to idle followed by reducing the propeller 
lever to minimum rpm simulating a sudden engine failure in the 
TO configuration with the propeller automatically feathering. 
The propeller lever was left at maximum rpm for simulated engine 
failures In the CR, L and GA configurations since the autofeather 
would not be armed in these cases. Flight control inputs were 
delayed for one second following the simulated engine failure to 
simulate pilot reaction time. This procedure was repeated at 
successively slower airspeeds until the minimum airspeed was 
reached at which a straight flight path could be maintained. 

24. There were no significant effects of power on Vmc speeds 
at maximum available power, maximum power less 5 percent torque 
and maximum- power less 10 percent torque. Effects of the LSSS 
on the static and dynamic Vmc airspeeds and comparislon to 
available operator's manual data is summarized in tables 6 and 
7. The static Vmc speeds were not affected by the LSSS Instal- 
lation except in the TO configuration with maximum power in 
which case the Vmc speed was A KIAS lower with the LSSS Installed 
than without LSSS. The test data shows static Vmc speeds 5 KIAS 
to 13 KIAS lower than the operator's manual Vmc speed charts. 
The dynamic Vmc speeds were not affected by the LSSS installation. 
The test data shows dynamic Vmc speeds 2 KIAS to 8 KIAS lower 
than the operator's manual. Vmc was defined by stall or simul- 
taneous stall and loss of directional control regardless of LSSS 
configuration in all aircraft configurations tested except the 
CR configuration without stores where it was defined by a loss 
of directional control with full rudder pedal nput (classic Vmc 
departure). It is importam: for the pilot to realize that during 
single-engine operation loss of aircraft control due to reaching 
Vmc may occur prior to or at a higher airspeed than a stall will 
occur. A stall warning device can not be used to warn the pilot 
that the aircraft is approaching this type of Vmc situation. 
A summary of static and dynamic Vmc data is presented in tables 
11 through 1A, appendix E. The single-engine minimum control 
speed data in the operator's manual Is inaccurate; although, the 
inaccuracies are in a conservative direction compared to the 
test data. The single-engine minimum control speed data in the 
operator's manual should be updated and represent the dynamic 
Vmc conditions. 
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TRIMMABILITY 

25. The aircraft trlmmability was evaluated to determine the 
minimum speed at maximum power which could be flown using the 
available trim control range and to verify that the aircraft 
could not be trimmed Into a stall In coordinated unaccelerated 
flight. Minimum trim airspeeds were obtained both dual-engine 
ard single-engine with the left engine shutdown and propeller 
feathered. A summary of the test conditions and minimum trim 
airspeeds are presented In tables 15 and 16, appendix E. 
Minimum trim airspeeds were determined by trimming the aircraft 
at raaxlnum power using only the trim wheel controls. The airspeed 
at whlci' the aircraft flight path could no longer be controlled 
solely through the use of the flight control trim tabs was defined 
aa minimum trim airspeed. Dual and single-engine primary flight 
control positions and trim wheel positions at trim are presented 
in tables 17 and 18, appendix E. The limiting trim control in 
all cases was rudder. No condition was observed which allowed 
the aircraft to be trimmed into a stall while using maximum 
power and coordinated (ball-centered) flight. The dual-engine 
minimum trim speeds in the LSSS configuration were 1 to 6 KIAS 
higher than the non-LSSS configuration over the range of test 
cases and are satisfactory. The single-engine minimum trim 
speeds in the LSSS configuration were 4 KIAS l0T;er to 10 KIAF 
higher than the non-LSSS configuration over the range of test 
cases and are satisfactory. 

EVASIVE MANEUVERS 

26. Aircraft evasive maneuvers were performed to evaluate aircraft 
handling qualities and the stall warning system while executing 
typical tactical mission maneuvers which require the aircraft to 
be operated near the limits of Its maneuvering envelope. These 
maneuvers as they would be performed in a tactical environment 
are described in the surveillance airplane Aircrew Training 
Manual (ATM) (ref 2, app A). The execution of these maneuvers 
was slightly modified to Include retaining the wing stores 
throughout the maneuver and descending to a predetermined safe 
altitude (5000 feet above ground level) rather than an extremely 
low altitude for the maneuvers which specify utilizing a rapid 
descent to achieve a minimum altitude to gain terrain masking. 
A brief description of the evasive maneuvers performed for this 
evaluation may be found in appendix D. The test conditions for 
this evaluation are shown in table 2. 

27. All maneuvers were entered from level cruise flight with 60 to 
65 percent torque and an airspeed of 155 to 160 KIAi, at an alti- 
tude of approximately 12,500 feet pressure altitude. Cruise power 
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settings were maintained throughout the maneuver unless required 
to be reduced to avoid going beyond the never exceed airspeed 
(VOTT). All of the evasive maneuvers resulted in a rapid loss 
of altitude with the exception of the "jink" maneuver. Rates of 
descent in excess of 20,000 fpm were common during the maneuvers 
and reached near 30,000 fpm in the "split S" maneuver with a 
maximum airspeed of 320 KIAS. Flight control trim positions 
remained at the cruise setting entry conditions throughout the 
maneuvers. This resulted in high forward stick forces as the 
airspeed increased which caused negative stick force per g (i.e., 
a forward stick force as g increases) during the airspeed increase 
and recovery to level flight. Retrimming the elevator to eliminate 
the longitudinal stick forces was not feasible due to the rapid 
airspeed changes during descent and recovery to level flight. 
Thus the aircraft can easily exceed the load factor limits unless 
the g meter is closely observed during the recovery. The aircraft 
normal acceleration limit is Increased by 0.43g for symmetric 
wing loading and 0.34g for asymmetric wing loading (rolling 
maneuvers) if full drop tanks and the AN/ALQ-147A(V)1 are jetti- 
soned. However, this increased normal acceleration limit after 
Jettisoning the external stores is not considered significant. A 
pilot's attention will be outside the aircraft when performing 
these maneuvers in an actual threat environment thus the g meter 
cannot be monitored. There li high potential for exceeding the 
aircraft normal acceleration limitations when performing the 
evasive maneuvers outlined in the 0V-1 Aircrew Training Manual 
during actual threat evasion. The aircraft normal acceleration 
limitations should be reviewed to ascertain if the symmetric and 
asymmetric g envelope can be substantially increased permitting 
higher normal acceleration limits  for actual threat evasion. 

28. The only evasive maneuver which approached a stall was the 
"Jink" maneuver. Th. stall warning pedal shaker was detectable 
above the heavy airframe buffet occurring prior to the stall; 
however, the audio stall warning tone was the primary cue to 
decrease the severity of the maneuver by decreasing the g thus 
preventing a stall. A stall will occur if the maneuver is con- 
tinued with increasing g or decreasing airspeed beyond the stall 
warning system activation point. The initial stall is character- 
ized by a mild nose down pitch; however, if the g level is not 
decreased a secondary stall will occur which will result in a 
right roll (ref para 16). 
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ANGLE OF ATTACK/STALL WARNING SYSTEM 

General 

Ä 

29. The test aircraft was equipped with a modified SFIC SC200 
stall warning system throughout the stall characteristics evalua- 
tion. The system was evaluated throughout the conduct of the 
tests In the aircraft configurations In table 1 and at the test 
conditions shown In table 2. Based on the system operation 
during the stall evaluation, modifications were made to the SFIC 
system and tests were performed to verify the stall warning 
system's capability to jrovlde an adequate and reliable prestall 
warning signal to the pilot. SFIC stall warning system changes 
which resulted from the Initial evaluation consisted of adding 
an aural stall warning tone to backup and enhance the rudder 
pedal shaker warning, Increasing vibration amplitude of the 
rudder shaker to reduce masking caused by heavy alrframe buffet 
in accelerated stalls, eliminating the cockpit angle-of-attack 
gauge which had proven to be Inconsistent and too sensitive In 
turbulent air conditions to be used as a stall warning device or 
aid In performing power approaches and precision landings, moving 
the lift transducer three Inches Inboard on the right wing leading 
edge due to wing delce boot considerations, and modifying computer 
software to Increase the stall warning margin for configurations 
In which the margin was too small. The modified SFIC stall 
warning configuration consisted of a lift transducer mounted 
on the leading edge of the right wing outboard of wing store 6, 
a lift computer, a manually operated flap position switch, a 
manually operated weight-on-wheels switch, a rudder pedal shaker 
mounted on the pilot's left pedal and a 700 Hertz (Hz) aural 
tone generator electrically connected to the pilot's and copilot's 
intercom system. A more detailed description of the SFIC stall 
warning sytem and photographs of various components are found 
In appendix B. 

30. The modified stall warning system was evaluated and test 
results were compared to the requirements of Military Specifica- 
tion, MIL-F-8785C and Military Standard, MIL STANDARD 411D. 
This evaluation was conducted in the aircraft configurations 
listed In table 1 and at the conditions shown In table 8. Th« 
test points in table 8 represent those conditions during the 
initial stall evaluation in which the stall warning margin was 
near the military specification limits or conditions that wt re 
of oartlcular interest. 

31. Stall and SFIC stall warning data with the modified system 
are presented in tables 19 through 27, appendix E. A comparison 
of the stall warning margin data to the military specification 
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requirements for dual-engine unaccelerated, dual-engine accel- 
erated and single-engine unaccelerated stalls 1B presented In 
figures 1, 2 and 3, respectively. The "MAXIMUM SPEED FOR ONSET 
FOR APPROACH ONLY" line shown on the figures equates to the 
aircraft approach configuration which is defined, for the purposes 
of this test, as gear down and flaps at 15 degrees or the TO 
configuration. The majority of the stall warning margins were 
within the military specification limits. 

32. Under current training doctrine, pilots initiate a stall 
recovery at the first physical Indication of a stall (aerodynamic 
buffet). The OV-l's unpredictable aerodynamic buffet can cause 
the pilot, in some cases, to stall the aircraft without any 
warning and at other times initiate stall recovery procedures at 
onset of aerodynamic buffet which may occur as much as 35 knots 
prior to the stall. This prevents the pilot from flying the 
aircraft at optimum slow airspeeds while maintaining a safe 
airspeed above stall. This is particularly true when performing 
accelerated maneuvers. The SFIC stall warning system has potential 
as a reliable artificial stall warning system providing pilot 
cues to recover the aircraft prior to an aerodynamic stall while 
permitting the aircraft to be safely maneuvered at speeds slower 
than the onset of aerodynamic buffet. 

Dual-Engine Unaccelerated Stalls 

33. A comparison of the dual-engine unaccelerated stall margins 
to the guidelines of the military specification are presented in 
figure 1. Sixty-five percent of the dual-engine stall margins 
were above the maximum military specification limit. These 
stall warning margins are not considered excessive and in many 
cases allow the pilot to fly the aircraft slower than the aero- 
dynamic prestall buffet speed while maintaining sufficient 
airspeed to prevent a stall. A summary of dual-engine unaccel- 
erated stall warning data is presented in tables 19 through 21, 
appendix E. The dual-engine unaccelerated stall warning margins 
provided by the stall warning system are satisfactory. 

Dual-Engine Accelerated Stalls 

34. A comparison of the accelerated stall data to the military 
specification guidelines is presented In figure 2. Although 
there were six points that fell outside the military specification 
limits, the stall warning system provided sufficient warning 
to correct the impending stall condition prior to the stall 
occurring. The aircraft could be flown at speeds well below the 
onset of aerodynamic buffet with sufficient :^e&A margin remaining 
to prevent the stall from occurring when the stall warning system 
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activated. A summary of dual-engine accelerated stall warning 
data is presented In tables 26 and 27, appendix E. The accelerated 
stall warning margins provided by tbe SF1C stall warning system 
are satisfactory. 

35. Incorporating the audio tone with the rudder pedal shaker 
enhanced the effectiveness of the stall warning system by provid- 
ing stall warning cues through both the tactile and aural manses. 
The continuous 700 Hz audio stall warning tone activated simul- 
taneously with the rudder shaker and remained ON until the 
airspeed margin was increased above the stall warning activation 
point. MIL STANDARD Al ID requires an aural stall warning tone 
to be an Interrupted 400 Hz audio signal varying from one cycle 
per second at activation to ten cycles per second at the point 
of stall. The SFIC stall warning audio tone did not meet the 
guidelines of MIL STANDARD A11D although it was satisfactory as 
an effective stall warning signal. A stall warning system con- 
sisting of a control shaker and an audio tone should be incorpor- 
ated in the 0V-1 aircraft. 

Single-Engine Unaccelerated Stalls 

36. A summary of the single-engine unaccelerated stall margin 
data is shown in figure 3. The majority of the single-engine 
margins were within the military specification guidelines with 
19 percent above the maximum limit. These single-engine unaccel- 
erated stall warning margins were satisfactory. One single-engine 
aircraft configuration was evaluated in which the SFIC stall 
warning margin was only 2 knots prior to the stall (3 knots 
below the military specification minimum limit). This occurred 
when performing a stall with the left engine simulated inoperative 
(power at idle) and the propeller unfeathered at the maximum rpm 
setting. This engine configuration could occur after an engine 
failure on short final during an approach with Insufficient time 
to feather the propeller. This is a standard training procedure. 
Aerodynamic prestall buffet was unreliable as a pilot cue to 
Impending stall as stated in paragraphs 9 and 21. A summary of 
single-engine unaccelerated stall warning data is presented in 
tables 22 through 25, appendix E. The insufficient artificial 
stall warning margin in the simulated left engine inoperative 
and propeller unfeathered configuration is a deficiency. Stall 
warning system modification and further testing is recommended 
to correct this deficiency and confirm adequate stall warning 
margins. 
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Operational Pilot Evaluations 

General: 

37. Two operational pilots, highly exoerlenced In OV-1 tactics 
and flight crew training flew the test aircraft at a typical 
mission gross weight and center of gravity with the LSSS, SLAR, 
150 gallon fuel tanks and AN/ALQ-147A(V)1 Installed. Their quali- 
tative assessments of the flight characteristics and evaluation 
of the SF1C stall warning system Is presented In the following 
paragraphs. 

First Operational Pilot's Comments: 

38. "The LSSS configured 0V-1D definitely needs a stall warning 
system. The stall warning provided by the Safe Flight Instrument 
Corporation system was good - the warning was not so early as to 
limit the aircraft performance nor so late that I did not have 
adequate time to prevent the stall after being , lerted by the 
warning. I was cueing on the rudder shaker during the stalls 
performed during the first part of the flight because 1 was 
accustomed to hearing audio tones while using the radar warning 
equipment and flying against a threat. However, as the flight 
progressed, 1 began cueing on the stall warning audio tone. The 
rudder shaker complimented the audio tone and vice versa. 1 
could feel the rudder shaker above the alrframe buffet when 
performing accelerated maneuvers and the audio tone was very 
beneficial In this case. In the training environmrnt, pilots 
are taught to recover at the first physical Indication of a 
stall which Is the alrframe buffet. In the LSSS configured OV-1 
during maneuvering flight, the alrframe buffet may preceed the 
stall by as much as 40 knots. Pilots are trained to reduce the 
severity of the maneuver If this buffet occurs which Is not 
necessary since the alrcaft Is actually not close to a stall. 
The stall warning system can act as the pilot's cue to reduce 
the severity of the maneuver, thereby allowing him to fly through 
the alrframe buffet." 

Second Operational Pilot's Comments: 

39. "In my opinion the stall warning system provided excellent 
warning of Impending stall throughout the normal flight envelope 
of the aircraft, especially during the conduct of maneuvers when 
the aircraft was configured for takeoff, approach and landing and 
during accelerated maneuvers. The system was especially helpful 
in determining imminent stall when the normal aerodynamic buffet 
was obscured by LSSS Induced buffet. The system instilled 
confidence during maneuvers where I'd normally be riding on the 
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"edge of my seat" anticipating stalls. I flew more relaxed during 
these maneuvers knowing that I had an on-board system 1 could 
rely on to warn of imminent stall." 
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CONCLUSIONS 

GENERAL 

40. The following conclusions were reached based on the evaluation 
of the 0V-1D stall characteristics: 

a. Dual-engine unaccelerated and accelerated, and single- 
engine unaccelerated stall speeds were not significantly affected 
by installation of the LSSS (paras 13, 17 and 22). 

b. Dual-engine flight idle power unaccelerated stall speed 
data are essentially in agreement with the operator's manual 
flight idle power stall speed chart (para 13). 

c. Dual-engine flight idle power accelerated stall speed 
data are essentially in agreement with the operator's manual 
flight idle power stall speed chart (para 17). 

d. There is no accurate maximum single-engine power stall 
performance data in the operator's manual (para 22). 

e.  Single-engine  minimum  control  speed 
operator's manual are inaccurate (para 24). 

data  in  the 

f. Dual-engine unaccelerated and accelerated stall warning 
margins provided by the SF1C stall warning system are satisfactory 
(paras 33 and 34). 

g. The single-engine unaccelerated stall warning margins 
provided by the SFIC stall warning system were satisfactory 
except for one simulated engine out condition (para 36). 

h. The minimum trim speed in the LSSS configuration was 1 to 
6 K1AS higher than the non-LSSS configuration for dual-engine and 
4 KIAS lower to 10 KIAS higher than the non-LSSS configuration 
for single-engine over the range of test cases and were satis- 
factory (para 25). 

1. There is a high potential of exceeding the aircraft normal 
acceleration limitations when performing the evasive maneuvers 
outlined in the OV-1 Aircrew Training Manual during actual threat 
evasion (para 27). 

J. The SFIC stall warning system has potential as a reliable 
artificial stall warning system providing pilot cues to recover 
the aircraft prior to an aerodynamic stall while permitting the 
aircraft to be safely maneuvered at speeds slower than the onset 
of aerodynamic buffet (para 32). 
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k. The SFIC stall warning system did not fully meet the 
Ruldelines of MIL STANDARD 41 ID and Military Specification, 
MIL-F-8785C (paras 33, 34, 35, and 36). 

1.  Two deficiencies and  one 
during the conduct of these tests. 

shortcoming were identified 

DEFICIENCIES 

41. The inadequate prestall warning of the 0V-1D without an arti- 
ficial stall warning system (paras 9 and 15). 

42. Insufficient artificial stall warning margin in the simulated 
left engine inoperative and propeller unfeathered configuration 
(para 36). 

SHORTCOMING 

43. Rudder pedal oscillations with the flaps down and power above 
35 percent torque (para 11), 

SPECIFICATION COMPLIANCE 

44. The SFIC stall warning audio tone did not meet the guidelines 
of MIL STANDARD 41 ID although it was satisfactory as an effective 
stall warning signal (para 35). 

45. The stall warning speed margins provided by the SFIC stall 
warning system did not fail within the guidelines of Military 
Specification, MIL-F-8785C for every configuration tested; 
however, the margins were satisfactory except for the simulated 
left engine out with the propeller unfeathered case (paras 33, 
34 and 36). 
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RECOMMENDATIONS 

46. Correct the deficiency Identified In paragraph 41 as soon as 
possible. Correct the deficiency Identified In paragraph 42 
prior to final production configuration. 

47. Correct the shortcoming In paragraph 43 as soon as practic- 
able. 

48. Update the single-engine minimum control speed data and 
Include single-engine stall performance data In the operator's 
manual (paras 24 and 22). 

49. Incorporate a stall warning system consisting of a control 
shaker and an audio tone  In  the OV-1  aircraft  (para  35). 

50. Review the aircraft normal acceleration limitations to ascer- 
tain If the symmetric and asymmetric g envelope can be substan- 
tially Increased permitting higher normal acceleration limits 
for actual threat evasion (para 27). 

51. Modify the stall warning system and conduct further testing 
to correct the Insufficient stall warning margin In the simulated 
left engine Inoperative and propeller unfeathered configuration 
(pata 36). 

52. Recommend the following NOTE be Incorporated In the operator's 
manual (para 6): 

NOTE 

Unpredictable and Inconsistent aerodynamic 
stall warning (prestail) buffet speed margins 
will be encountered with different aircraft 
configurations and power settings In both 
unaccelerated and accelerated flight condi- 
tions. 

53. A discussion of aircraft prestail and stall characteristics In 
the LSSS configuration should be Included In the operator's manual 
with the following NOTE (para 6): 

NOTE 

In LSSS configured aircraft, alrframe prestail 
buffet accompanied with left wing drop which 
requires approximately 1 to 1.5 Inches of 
lateral stick displacement to maintain wings 
level may occur well above stall. 
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APPENDIX B. DESCRIPTION 

1. The test aircraft was - an OV-ID(C) US Army Serial Number 

62-5867 (photos 1 through 9). The OV-1 Is a two-place twin turbo- 
prop aircraft with a midwing design, triple vertical stabilizers 
and tricycle landing gear. It incorporates mechanically operated 
rudders and outboard ailerons and hydraulically operated flaps 
and Inboard ailerons. The inboard ailerons operate with lateral 
control stick movement between the nominal range of 24 degrees 
up and 23 degrees down with the flaps at the 15 or 45 degree 
positions. The two Lycoming gas turbine T53-L-701 engines are 
rated at 1400 shaft horsepower at standard day sea level condi- 
tions and incorporate Hamilton Standard three-bladed, constant 
speed, full-feathering, reversible-pitch propellers. The 0V-1D 
is designed to carry external wing stores at six locations. The 
wing store locations are numbered one through six starting with 
the first wing store location outboard on the left wing. Addi- 
tionally, a side-looking airborne radar (SLAR) pod can be attached 
to the forward right side of the fuselage. The aircraft was 
tested without external stores; with two 150 gallon Sargent 
Fletcher fuel drop tanks on store stations 3 and 4; end with the 
SLAK pod (AN/APS-94F), two 150 gallon Sargent Fletcher fuel drop 
tankj on store stations 3 and 4, and the infrared countermeasures 
set AN/ALQ-147A(V)1 on store station 6. The aircraft engine 
nacelles incorporate either the standard engine exhaust stacks 
(Kit A) or the Louvered Scarfed Shroud Suppressor (LSSS) (Kit B). 
The stall characteristics were evaluated in both configurations. 
A detailed description of the 0V-1D and its mission equipment is 
contained in the operator's manual, 0V-1D/RV-1D Aircraft, TM 
55-1510-213-10 (ref 3, app A). 

2. A Safe Flight Instrument Corporation (SFIC) stall warning 
system was installed in the test 0V-1D(C) aircraft throughout the 
stall characteristics evaluation. The flml stall warning system 
configuration consisted of the following components: a lift 
transducer, flap posltior transmitter, lift computer, rudder 
pedal shaker, stall warning tone generator, and a weight on 
wheels switch. The lift transducer is an electomechanlcal 
device consisting of a moveable vane and mounting plate which 
will incorporate integral anti-icing heaters in the production 
configuration. The anti-icing heaters will be activated through 
the aircraft pitot heat switch. The lift transducer was mounted 
on the right wing (photos 10 and 11). The spanwise location of 
the center of the lift transducer vane was located at right wing 
station 273.8. This was 8 inches inboard of the most outboard 
right wing rib (wing station 281.8). The c^ordwise location of 
the center of the lift transducer vane was on the lower surface 
of the wing leading edge 5.375 inches forward of the forward edge 
of the skin line on the bottom of the wing (where the wing skin 
and deice boot join). This corresponds to 6.531 inches forward 
of the forward edge of the skin line on the top of the wing 
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(where the wing skin and delce boot Join). These dimensions 
were measured along the surface of the wing delce boot. During 
flight, the vane position is determined by airflow stagnation 
point location on the wing and Is a function of local airflow 
which varies with changes in angle of attack of the wing. The 
lift transducer provides an electrical signal to the lift computer 
which is proportional to the lift coefficient ratio, C^/Cij^^, The 
flap transmitter is an electromechanical device which supplies 
flap posit it ion Information to the lift computer. In the test 
aircraft, a three-position flap switch was used to provide flap 
position information to the lift computer; however, in the pro- 
duction configuration the flap position transmitter will be 
connected to the flap systeu and automatically supply flap posi- 
tion information to the lift computer. The preproduction stall 
warning system incorporated an AIR/GND switch which deactivated 
the rudder shaker and audio warning tone when in the GND position. 
In the production configuration, this switch will be located on 
the landing gear and automatically disable stall warning and 
supply low heat to the anti-icing heaters of the lift transducer, 
assuming the aircraft pitot heat switch is ON, when the aircraft 
is on the ground. The lift transducer and flap position transmit- 
ter supply signals to the lift computer which activate the rudder 
shaker and audio tone at .■> predetermined margin prior to the 
aircraft reaching an aerodynamic stall. The rudder pedal shaker 
was mounted on the pilot's left rudder pedal (photo 12) and Is 
actuated by a signal from the lift computer providing tactile 
prestall warning to the pilot. The rudder shaker is an electric 
powered drive motor with a C.3463 pound shaft mass imbalance 
which rotates at approximately 25 rpm. The stall warning tone 
generator is activated by a signal from the lift computer and 
provides a 700 Hertz (Hz) audio tone at +12 declble miliwatts to 
the pilot's and copilot's intercom system. The tone generator 
will provide a 400 Hz tone in the production configuration. It 
activates simultaneously with the rudder shaker to provide an 
audio stall warning signal. The tone volume can be neither 
decreased nor disabled by the flight crew. The stall warning 
system incorporates a self-test switch which allows the pilot to 
check the system on the ground jr in flight. When the aircraft 
is on the ground, a solenoid in the lift transducer actuates to 
push the vane forward and simulate a stall condition activating 
the rudder shaker and stall warning tone. Actuating the self-test 
switch in flight Introduces an electrical test signal simulating 
forward movement of the lift transducer vane causing rudder 
shaker and stall warning tone activation. In the production 
configuration the solenoid will be inhibited through the stall 
warning system weight on wheels switch when the aircraft is in 
flight. A more detailed description of the SFIC stall warning 
system can be found in the SFIC Prestall Warning System Grumman 
0V-1D/RV-1D  (Mohawk) Pilot's Guide  (ref  10,  app A). 
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Photo 12.  Rudder Pedal Shaker (View of Pilot's Left Pedal Looking Aft) 
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APPENDIX C. INSTRUMENTATION 

1. Flight test data were recorded on magnetic tape onboard the 
test aircraft and via telemetry to the Real-Time Data Acquisition 
and Processing System (RDAPS) facility. An Instrumented boom was 
Installed to provide pltot and static pressure, sideslip, and 
angle of attack data (photos 1,3,7 and 9, app B). The boom was 
attached to the Side Looking Airborne Radar (SLAR) pod attachment 
points for flights which did not Include the SLAR pod as part of 
the aircraft external configuration and attached to the SLAR pod 
for flights that Included the SLAR pod. The aircraft wings, 
engine nacelles, and empennage were tufted for air flow visualiza- 
tion (photos 1 and 2). Two video cameras mounted on top of the 
center vertical stabilizer were used to record wing tuft movement 
throughout the stall characteristics evaluation (photos 1 and 2). 

2. The following test Instrumentation was used in addition to 
the standard aircraft Instruments: 

Cockpit panel 

Engine fuel flow (left and right) 
Engine fuel totalizer (left and right) 
Airspeed (ship and boom) 
Altitude (ship and boom) 
Ambient air temperature 
Angle of attack (boom system) 
Angle of attack (Safe Flight system) 
Angle of sideslip (boom system) 
Normal acceleration 
Time code 

Magnetic tape 

Airspeed (ship and boom) 
Altitude (ship) 
Ambient air temperature 
Longitudinal control position 
Lateral control position 
Directional control position 
Angle of attack (boom system) 
Angle of attack (Safe Flight system) 
Angle of sideslip (boom system) 
Pitch attitude 
Roll attitude 
Heading 
Pitch rate 
Roll rate 
Yaw rate 
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Center  of gravity  normal  acceleration 
Center  of gravity  longitudinal  acceleration 
Center of gravity vertical acceleration 
Pilot's seat   lateral acceleration 
Pilot's seat  longitudinal acceleration 
Pilot's seat vertical acceleration 
Pilot's  longitudinal stick acceleration 
Pilot's  right directional pedal acceleration 
Pilot's  right  directional  pedal  force 
Exhaust gas  temperature  (left  and right) 
Fuel  flow (left and right) 
Fuel  totalizers  (left and  right) 
Propeller speed (left and right) 
Gas generator  speed  (left  and  right) 
Engine   torque  (left  and  right) 
Throttle position  (left  and right) 
Time 
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APPENDIX D. TEST TECHNIQUES AND DATA ANALYSIS METHODS 

GENERAL 

1. This appendix contains a description of the teat techniques 
used for evaluating the dual and single-engine unaccelerated 
stall charflcterlstlcs, dual-engine accelerated stall character- 
istics, and single-engine minimum control airspeed (Vmc). A 
brief description of the evasive maneuvers Is also Included. 
Additionally, some of the data reduction techniques and analysis 
methods used  to evaluate the 0V-1D aircraft are presented. 

DUAL AND SINGLE-ENGINE UNACCELERATED STALLS 

2. Dual and single-engine unaccelerated stalls were performed by 
trimming the aircraft at a specified airspeed or recommended trim 
settings at a power, gear, and flap configuration and decelerating 
the aircraft at one knot per second or less until the stall 
occurred. Aircraft stall was identified from the time history 
data as the point of maximum lift coefficient. Indicated stall 
airspeed was defined as the ship's Indicated airspeed at stall. 
Calibrated stall airspeed was defined as the boom calibrated 
airspeed at stall, except in the modified Safe Flight Instrument 
Corporation (SFIC) stall warning system evaluation where it was 
defined as SHIP's calibrated airspeed. The operator's manual 
recommended elevator, rudder, and aileron trim settings were 
used for dual-engine stalls conducted in the takeoff (TO) config- 
uration. The trim settings used for dual-engine unaccelerated 
stalls in the cruise (CR), go-around (GA), and landing (L) con- 
figuration were those required for minimum control forces using 
power required for coordinated level flight at 1.2 tines the 
estimated dual-engine power OFF stall speed (Vgj). Single-engine 
stalls were performed with the left engine shutdown and propeller 
feathered except for the single-engine stalls simulating an 
engine failure on final approach for landing where the propeller 
would not be feathered. For this scenario, the simulated failed 
engine power lever was in the flight idle power position with 
the propeller lever at maximum rpm. Trim settings for single- 
engine stalls were those required for minimum control forces 
using maximum power on the operating engine at the single-engine 
best rate of climb airspeed (Vyse) recommended in the operator's 
manual. 

DUAL-ENGINE ACCELERATED STALLS 

3. Accelerated stalls were performed using left windup turns by 
maintaining a constant airspeed <»nd slowly increasing the normal 
load factor by increasing the bank angle and aft stick force. 
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Trim settings for accelerated stalls were those required for 
minimum control forces using power required for coordinated 
level flight at 1.4 Vsi. 

SINGLE-ENGINE MINIMUM CONTROL AIRSPEED 

4. Static and dynamic Vmc tests w^re conducted with the critical 
engine (left engine) Inoperative or simulated Inoperative. Static. 
Vmc was defined as the minimum airspeed at which a straight fllghc 
path could be maintained using full directional and/or full 
lateral control and up to a 5 degree bank angle toward ehe 
operating engine which was producing maximum available power. 
Trim setting used for static Vmc determination were those 
recommended by the operator's manual In the TO configuration and 
those required for minimum control forces in the OR, GA, and L 
configurations at the minimum controllable airspeed. Dynamic 
Vmc was defined, from a condition using maximum power available 
on both engines, as the minimum airspeed at which aircraft control 
could be regained in order to maintain a straight flight path 
with less than 5 degrees bank angle after simulating a failure 
of the left engine. The simulated engine failure was accomplished 
by rapidly reducing the left engine power lever to flight idle 
power while in a stabilized flight condition and delaying any 
flight control movements for one second or until a 20 degree bank 
angle or a heading change of 20 degrees was reached, whichever 
occurred first. Dynamic Vmc determination in the TO configuration 
Included reducing the propeller rpm to minimum after the throttle 
reduction to flight idle power, simulating activation of the auto- 
feather system after engine failure. Dynamic Vmc determination 
In the OR, GA, and L configurations was performed by rapidly 
reducing the power lever to flight idle on the left engine without 
simulating a feathered propeller. Trim settings used for dynamic 
Jmc determination were those recommended by the operator's 
manual In the TO configuration and those required for minimum 
control forces using dual-engine power required for coordinated 
level flight at 1.2 V8i in the OR, GA and L configurations. 

& 

EVASIVE MANEUVERS 

5. The evasive maneuvers described in Field Circular, FC 1-217, 
Aircrew Training Manual for the OV-1 Surveillance Airplane (ref 2, 
app A) vere qualitatively evaluated during the stall characteris- 
tics tests at the conditions shown In table 2. The execution of 
these maneuvers was modified to include retaining the wing stores 
throughout the maneuver and descending not lower than a predeter- 
mined safe altitude (5000 feet above ground level (AGL)) rather 
than an extremely low altitude for the maneuvers which specified 
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m 
utilizing a rapid descent to achieve a minimum altitude for 
terrain masking. The maneuvers were entered from approximately 
10,000 feet AGL, wings level, cruise flight at 60 to 65 percent 
torque and 155 to 160 knots Indicted airspeed (K1AS). Cruise 
power was maintained throughout the maneuver unless required to 
be reduced to avoid going beyond the never exceed airspeed (V^). 
The aircraft was configured with the Louvered Scarfed Shroud 
Suppressor (LSSS), Side Looking Airborne Radar (SLAR) pod. 
Infrared countermeasures pod (AN/ALQ-147A(V)1), and two 150 gallon 
fuel drop tanks. The takeoff gross weight was 17,900 pounds and 
the longitudinal center of gravity at 159.4 Inches. A brief 
description of the evasive maneuvers performed during this 
evaluation follows. 

a. High Speed Dive 

Rapid 90 dagree angle of bank (AGB) and 90 degree heading 
change while simultaneously pushing over to a 30 to 45 
degree dive angle descending rapidly to 5000 feet AGL and 
rolling to wings level. 

b. High Speed Dive with Orthogonal Break 

Rapid 90 degree A0B and 90 degree heading change while 
simultaneously pushing over to a 30 to 45 dive angle to 
descending rapidly to 6000 feet AGL, rolling wings level, 
followed by a wings level symmetric pull-up to approx- 
imately 30 degrees nose up attitude with a wings loaded 
aileron roll (below 250 KIAS) to wings level. 

c. Modified Split "S" 

Rapid 120 degree AOB and at least a 90 degree heading 
change while simultaneously pulling to a 30 to 45 degree 
dive angle descending rapidly to 5000 feet AGL. 

d. Modified Split "S" with Orthogonal Break 

Rapid 120 degree AGB and at least a 90 degree heading 
change while simultaneously pulling to a 30 to 45 degree 
dive angle to 5500 feet AGL to. lowed by a wings level 
symmetric pull-up to 30 degrees nose up attitude with a 
wings loaded aileron roll to wings level. 

e. Split "S" 

Rapid 180 degree AOB to inverted flight, aft stick through 
vertical (nose down) to a 30 to 45 degree dive angle. 
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reducing power as necessary to avoid exceeding V^g, 
descending rapidly to 5000 feet AGL and recovering to 
wings  level. 

f. Jink 

Alternating left and right steep turns (60 to 90 
degrees A0B) of 5 seconds duration each. 

g. 90 Degree Turn with Descent 

Rapid bank to 90 degrees simultaneously lowering the nose, 
90 degree heading change and descend rt least 1000 feet 
to wings level. 

h. Diving Spiral 

Rapid bank to 90 degrees simultaneously lowering the nose. 
After 90 degree heading change reduce back pressure to 
maintain the heading and perform an unloaded aileron roll 
(below 250 KIAS) recovering to wings level. 

DATA ANALYSIS METHODS 

:> 

Airspeed Determination 

6. Instrument corrected airspeeds (Vic) using the PCM system 
were obtained through the equation: 

¥lc 

where: 

[ 5 I ( Qlc/P0+ 1)2/7 - 1 1   11/2 

a0 -    Standard    day,     sea    level    speed    of    sound,    knots    - 
661.49  knots 

P0 - standard day,   sea level static pressure,   in-Hg - 29.9213  in-Hg 

Qic instrument     corrected    differential    pressure,     in-Hg 

7. Calibrated    airspeeds    (Vcai)    were    obtained    by    correcting 
Vic for position error  (  VpC). 

vcal - vic +    ^pc 

8. Equivalent  airspeeds   (Ve)  were obtained  through  the equation: 

Ve- a0  [   56  [   (  Qc/  Pc + 1   )2/7  -  1  ]   11/2 
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where: 

6 - Pc/Po 

Pc ■ Ambient test static pressure, In-Hg 

Qc - calibrated differential pressure, in-Hg 

" % I I0'2 IVcal/aol  + l 1 

Coefficient of Lift Determination 

7/2    . 1  1 

9.    Test   lift   coefficients   were   obtained   through   the   equation: 

(  2  )(  W )(  n) 
CL   -  

P0 ((Ve  )(   1.6878)  )^360 

where: 

W ■ aircraft gross weight 

n = normal load factor 

P0 ■ standard day, sea level density - 0.0023769 (slugs/ft ) 

360« wing surface area, ft2 

AIRSPEED CALIBRATION 

10. The test boom pi tot-static sytem was calibrated using the 
aircraft pace method to determine the ai ipeed position error 
and is presented in figure 1. 

WEIGHT AND BALANCE 

11. Prior to flight testing, a weight and balance determination 
was conducted on the aircraft using calibrated floor scales 
located under the aircraft landing gear. The aircraft basic 
weight and center of gravity with standard engine exhaust stacks 
(Kit A) and test equipment installed, no external stores and 
empty fuel, was 12,508 lb and FS 163.06. 

RIGGING CHECK 

12. Mechanical rigging of engine and flight controls was checked 
for compliance with applicable Army Maintenance Manuals. 
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DEFINITIONS 

13. Results were categorized as deficiencies or shortcomings in 
accordance with the following definitions. 

Deficiency 

14. A defect or malfunction discovered during the life cycle of 
an item of equipment that constltutdes a safety hazard to person- 
nel; will result in serious damage to the equipment if operation 
is continued; or indicates improper design or other cause of fail- 
ure of an item or part, which seriously impairs the equipment's 
operational capability. 

Shortcoming 

15. An Imperfection or malfunction occurring during the life 
cycle of equipment which must be reported and which should be 
corrected to Increase efficiency and to render the equipment 
completely serviceable. It will not cause an immediate breakdown, 
Jeopardize safe operation, or materially reduce the usability of 
the material or end product. 
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APPENDIX E. TEST DATA 

INDEX 

Table 

Dual-Engine Unaccelerated Stall Performance 
Summary 

Dual-Engine Accelerated Stall Performance Summary 
Single-Engine Unaccelerated Stall Performance 

Summary 
Minimum Single-Engine Contro" Speed Summary 
Dual-Engine Minimum Trim Airspeed Summary 
Single-Engine Minimum Trim Airspeed Summary 
Dual-Engine Primary Control Positions and Trim 
Wheel Settings at Trim 

Single-Engine Primary Control Positions and 
Trim Wheel Settings at Trim 

Diial-Knglne Unaccelerated Stall Warning Summary 
Single-Engine Unaccelerated Stall Warning Summary 
Dual-Engine Accelerated Stall Warning Summary 

Table No. 

1 through 4 
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Table 1. Duai-Englne UnaccHierated Stall Peformance Summary 
Cruise Configuration 

Engine Average Average Average Aerodynamic Stall 
Torque Gross Density Center of Buffet Airspeed 

External Lt/Rt Weight Altitude Gravity Airspeed (KIAS/ 
Stores LSSS (%) (lb) (ft) (FS) (KIAS) KCAS) 

OFF 0/0 14400 9100 164.7 105 90/90 
OFF 0/0 14400 9300 164.7 106 9^/92 
ON 0/0 14500 8600 164.7 114 90/90 

OFF ON 0/0 14500 10000 164.7 104 90^90 
OFF 87/87 14300 11500 164.6 95 78/74 
OFF 85/87 14200 11600 164.8 93 79^76 
ON 84/89 14600 10800 164.7 96 78/75 
ON 85/88 14300 10600 164.8 98 79l/75 

OFF 0/0 17800 11300 163.3 120 99/100 
ON 0/0 17900 9700 163.2 135 98/99 

ON2 ON 0/0 17900 9500 157.9 126 99/100 
OFF 82/84 17800 12200 163.3 None 88/84 
ON 81/85 17800 11500 163.2 128 90/85 
ON 84/89 17800 11600 157.9 117 91/86 

NOTES: 
'Speed brakes extended. 
^Two  150     gallon    drop    tanks, 

Looking  Airborne Radar. 
AN/ALQ-147A(V)1    (store     station     6),    and    Side 
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Table 2,  Duai-Englne Unacceierated Stall Performance Summary 
Takeoff Configuration 

Eu^lre Average Average Average Aerodynamic Stall 
Torque Gross Density Center of Buffet Airspeed 

External Lt/Rt Weight Altitude Gravity Airspeed (KIAS/ 
Stores LSSS (%) (lb) (ft) (FS) (KIAS) KCAS) 

OFF 0/0 14200 9900 164.6 93 82/81 
ON 0/0 14300 8900 164.6 89 85/83 

OFF OFF 74/75 14100 11800 164.6 None 71/63 
ON 72/76 14100 11300 164.6 None 70/67 

OFF 0/0 17400 10400 163.1 95 91/90 
ON 0/0 17700 9300 163.2 107 90/90 
ON 0/0 17700 8100 157.7 105 92/91 

ON1 OFF 69/69 17300 11600 163.2 82 80/76 
ON 69/75 17600 12400 163.2 None 83/76 
ON 73/79 17600 11300 157.7 None 81/76 

NOTE! 

vv 

^wo 150 gallon drop tanks, AN/ALQ-147A(V) 1 (store station 6), and Side 
Looking Airborne Radar. 
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Table 3. Dual-Engine Unaccelerated Stall Performance Summary 
Go-Around Configuration 

Engine Average Average Average 

..... 

Aerodynamic Stail 
Torque Gross Density Center of Buffet Airspeed 

External Lt/Rt Weight Aititude Gravity Airspeed (KIAS/ 
Stores LSSS (%) (ib) (ft) (FS) (KIAS) KCAS) 

OFF 0/0 14100 10600 164.8 None 80/78 
ON 0/0 13900 10200 164.9 86 77/77 
OFF 20/26 14000 9700 164.8 None 73/70 

OFF ON 19/25 13900 10000 16.».9 None 73/71 
OFF 73/75 14000 12500 164.9 None 69/65 
OFF 73/75 13900 12000 164.9 None 691/66 
ON 72/75 14200 12400 164.8 None 69/67 
ON 72/77 13700 11000 164.8 None 68^65 

OFF 0/0 17400 10600 163.:t 94 89/89 
ON 0/0 17400 8600 163.2 107 88/87 
ON 0/0 17500 8900 157.8 101 89/88 
OFF 21/25 17400 10000 163.5 None 83/81 

ON2 ON 20/25 17400 8500 163.2 92 82/80 
ON 23/24 17400 9100 157.3 92 84/81 
OFF 75/76 16900 10900 163.1 81 75/71 
ON 72/77 17300 11400 163.2 None 80/74 
ON 75/78 17400 11600 157.8 85 79/74  | 

NOTES: 

'Speed brakes extended. 
2Two 150 gallon drop tanks, AN/ALQ-147A(V)1 (store station 6), and Side 
Looking Airborne Radar. 
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Table 4. Dual-Engine Unaccelerated Stall Performance Summary 
Landing Configuration 

' 

Engine 

-   

Average Average Average Aerodynamic Stall 
Torque Gross Density Center of Buffet Airspeed 

External Lt/Rt Weight Altitude Gravity Airspeed (KIAS/ 
Stores LSSS (X) (lb) (ft) (FS) (KIAS) KCAS) 

OFF 0/0 13800 9900 164.7 None 78/77 
ON 0/0 13600 9000 164.7 79 75/75 
OFF 22/27 13800 9700 164.7 None 71/68 
ON 20/22 13600 9700 164.7 None 71/68 

OFF OFF 72/75 13700 11900 164.7 76 65/64 
OFF 74/75 13700 11600 164.7 80 66^63 
ON 73/76 13800 11200 164.6 None 66/64 
ON 75/77 13400 9800 164.6 None 63^63 

OFF 0/0 17100 9700 163.2 89 85/85 
ON 0/0 17200 8800 163.0 95 84/84 
ON 0/0 17200 8700 157.5 95 88/86 
OFF 21/25 17000 9600 163.2 None 81/77 

ON2 ON 23/24 17100 9100 163.1 97 83/80 
ON 21/25 17100 8100 157.5 85 81/77 
OFF 75/76 16900 10900 163.1 79 75/71 
ON 74/79 17000 10600 163.1 None 75/71 
ON 72/77 17100 12300 157.5 79 74/70 

NOTES: 

ti 

'Speed brakes extended. 
2Two 150 gallon drop tanks, AN/ALQ-147A(V)1 (store station 6), and Side 
Looking Airborne Radar. 
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Table  5.     Dual-Engine Accelerated  Stall Performance Summary 
Cruise Configuration 

s 

Engine Average Average Average Normal Stall 
Torque Gross Density Center of Acceleration Airspeed 

External Lt/Rt Weight Altitude Gravity at Stall (KIAS/ 
Stores LSSS (X) (lb) (ft) (FS) (*) KCAS) 

OFF 0/0 14280 8360 164.8 2.04 125/129 
OFF 0/0 14200 10420 164.8 2.52 143/147 
OFF 0/0 14040 8460 164.8 3.20 164/170 
ON 0/0 14500 9880 164.7 2.03 127/129 
ON 0/0 14420 9660 164.7 2.59 145/146 

OFF ON 0/0 14340 9980 164.8 2.86 151/155 
OFF 94/95 13960 10120 164.8 2.03 118/117 
OFF 90/91 13920 11200 164.9 2.42 133/134 
OFF 90/91 13880 11540 164.9 2.76 146/146 
ON 91/92 14100 10060 164.8 1.97 118/117 
ON 91/90 14040 10600 164.8 2.40 132/133 
ON 92/92 13940 10180 164.8 2.65 140/141 

OFF 0/0 17180 12540 163.3 1.99 137/140 
OFF 0/0 17100 11160 163.3 2.64 163/171 
OFF 0/0 17040 10980 163.3 2.62 166/174 
ON 0/0 17520 10440 163.2 1.97 138/142 
ON 0/0 17440 9100 163.2 2.34 154/158 

ON1 ON 0/0 17340 9560 163.2 2.57 164/170 
OFF 39/90 17480 11260 163.2 1.79 125/124 t 
OFF 89/91 17420 11160 163.2 2.28 143/145 
OFF 88/90 17260 11920 163.2 2.45 152/154 
ON 84/86 17300 11820 163.2 1.82 126/125 
ON 85/90 17220 11500 163.2 2.18 139/140 
ON 92/94 17140 9860 163.2 2.41 148/148 

NOTE: 

^wo 150 gallon drop tanks, AN/ALQ-147A(V)1 (store station 6), and Side 
Looking Airborne Radar. 
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Table  6.     Dual-Engine Accelerated  Stall  Performance Summary 
Takeoff Configuration 

Engine Average Average Average Normal Stall 
Torque Gross Density Center  of Acceleration Airspeed 

External Lt/Rt Weight Altitude Gravity at Stall (KIAS/ 
Stores LSSS (X) (lb) (ft) (FS) (g) KCAS) 

OFF 0/0 17520 10960 163.3 1.76 120/124 
ON 0/0 17800 7100 163.0 1.62 115/117 

ON1 OFF 77/79 17400 10880 163.2 1.54 101/99 
ON 71/76 17700 12020 163.0 1.69 112/108 

NOTE: 

^wo 150 gallon drop tanks, AN/ALQ-147A(V) 1 (store station 6), and Side 
Looking Airborne Radar. 

V 
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Table  7.     Single-Engine Unacceierated  Stall  Performance Summary 
Cruise Configuration 

Engine Average Average Average Aerody^ami c Stall 
Torque Gross Density Center of Buffet Airspeed 

External Lt/Rt Weight Altitude Gravity Airspeed (KIAS/ 
Stores LSSS C*)1 (lb) (ft) (FS) ' (K1AS) KCAS) 

OFF 0/02 14500 10200 16',. 7 105 89/89 
ON 0/02 14500 10000 164.7 113 90/90 
OFF 0/72 14500 10400 164.7 114 85/83 
ON 0/71 14400 10600 164.7 112 84/81 

OFF OFF 0/78 14500 9800 164.7 110 «8/85 
ON 0/78 14400 10200 164.7 109 85/83 
OFF 0/82 14400 11100 164.7 111 88/86 
ON 0/83 14400 9900 164.8 113 85/82 

OFF 0/02 17100 11900 163.3 None 99/100 
ON 0/02 17900 9300 163.2 138 101/102 
ON 0/02 18000 10000 157.9 132 107/107 
OFF 0/72 17000 11300 163.3 118 97/96 

ON3 OFF 0/78 16900 10200 163.3 None 97/93 
OFF 0/81 16900 11000 163.3 None 97/94 
ON 0/81 178C0 11000 163,2 124 101/99 
ON 0/80 17900 11800 157.9 124 99/98 

NOTES: 

^Zer^ engine  torque  is  engine shutdown and  propeller  feathered unless  otherwise 
noted. 

2power   lever at   flight  idle  and propeller at  maximum rpm. 
3Two   150    gallon    drop    tanks,    AN/ALO-147A(V)l     (store     station    6),    and     Side 
Looking Airborne  Radar. 
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Table  8.     Single-Engine Unaccelerated  Stall  Performance Summary 
Takeoff Configuration 

J: 

Aerodynamic Stall 
Engine Average Average Average Buffet Airspeed 
Lt/Rt Weight Altitude Gravity Airspeed (KIAS/ 

Stores LSSS (%)1 (lb) (ft) (FS) (KIAS) KCAS) 

OFF 0/02 14400 9800 164.6 None 82/81 
ON O/O2 14200 8900 164.6 96 82/81 
OFF 0/71 14300 12100 164.6 None 83/80 

OFF ON 0/72 14100 11500 164.7 92 77/74 
OFF 0/77 14200 10500 164.6 None 79/76 
ON 0/76 14100 10600 164.7 90 77/74 
OFF 0/80 14100 10500 164.6 None 79/77 
ON 0/81 14100 9900 164.7 92 80/76 

OFF O/O2 17800 11300 163.2 None 92/89 
ON O/O2 17700 8000 163.1 106 91/89 
ON 0/02 17800 8500 157.7 108 91/88 
OFF n/67 17800 10800 163.2 100 92/89 

ON3 OFF 0/73 17700 11200 163.2 100 91/89 
, OFF 0/81 17800 10200 163.2 None 91/8 
ON 0/80 17500 10100 163.1 103 89/85 
ON 0/82 17600 9600 157.7 103 91/88 

i 

NOTES: 

^Zero engine torque is engine shutdown and propeller feathered unless otherwise 
noted. 

^Power lever at flight idle and propeller at maximum rpm. 
3Two 150 gallon drop tanks, AN/ALQ-147A(V)1  (store station 6), and Side 
Looking Airborne Radar. 

65 

tät^täÜS&kt. tä<&M&l<'tä£&- 



Table 9.       Single-Engine Unaccelerated Stall  Performance Summary 
Go-Around Configuration 

Engine Average Average Average Aerodynamic Stall 
Torque Gross Density Center of Buffet Airspeed 

External Lt/Rt Weight Altitude Gravity Airspeed (KIAS/ 
Stores LSSS U)1 (lb) (ft) (FS) (KIAS) KCAS) 

OFF o/o2 14100 9200 164.8 None 79/98 
ON 0/02 14000 9000 164.9 91 81/80 
OFF 0/68 14000 10700 164.8 88 78/76 

OFF ON 0/72 13900 11400 164.9 87 74/71 
OFF 0/74 14000 10700 164.8 84 77/75 
ON 0/78 13900 10600 164.9 None 81/77 
OFF 0/81 13900 10700 164.9 None 81/78 
ON 0/80 13900 10100 164.9 85 82/79 

OFF O/O2 17500 9800 163.3 None 90/89 
ON O/O2 17400 8600 163.2 104 88/88 
ON O/O2 17400 8200 157.8 108 88/89 

ON3 OFF 0/71 17400 11000 163.4 98 87/86 
OFF 0/74 17300 11500 163.4 None 89/85 
OFF 0/80 17000 10300 163.3 100 91/88 
ON 0/79 17300 10300 163.2 97 86/84 
ON 0/80 17400 10600 157.8 98 84/82  1 

I 

NOTES: 

.V. 

^Zero engine torque is engine shutdown and propeller feathered unless otherwise 
noted. 

2Power lever at flight idle and propeller at maximum rpm. 
3Two 150 gallon drop tanks, AN/ALQ-147A (V)l (store station 6), and Side 
Looking Airborne Radar. 

>.v 

M;- 
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Table 10.  Single-Engine Unacceierated Stall Performance Summary 
Landing Configuration 

Vw" 

Engine Average Average Average Aerodynamic Stall 
Torque Gross Density Center of Buffet Airspeed 

External Lt/Rt Weight Altitude Gravity Airspeed (KIAS/ 
Stores LSSS (X)l (lb) (ft) (FS) (KIAS) KCAS) 

OFF O/O2 13900 9600 164.7 NONE 76/77 
ON 0/02 13800 10100 164.7 83 79/79 
OFF 0//0 13800 10300 164.7 NONE 77/75 

OFF ON 0/71 13700 11800 164.7 86 77/74 
OFF 0/76 13700 10600 164.7 NONE 75/73 
ON 0/77 13700 10200 164.7 83 78/75 
OFF 0/82 13700 10100 164.7 NONF 77/74 
ON 0/76 13600 12000 164.7 84 76/74 

OFF O/O2 16600 8800 162.3 NONE 86/84 
ON 0/02 17200 9900 163.0 97 85/85 
ON O/O2 17300 8100 157.6 98 87/87 

ON3 OFF 0/69 16900 11500 163.1 NONE 85/83 
OFF 0/75 16800 11400 163.0 NONE 85/83 
OFF 0/81 16700 10000 162.9 NONE 84/82 
ON 0/81 17100 9400 163.1 96 87/82 
ON 0/83 17100 9000 157.5 106 85/82 

NOTES: 

'Zero engine  torque  is  engine  shutdown  ind  propeller  feathered  unless otherwise 
noted. 

2power  lever at   flight   idle  and  propeller at  maximum  rpm. 
3Two  150    gallon    drop    tanks,    AN/ALQ-147A   (V)l    (store    station    6),    and    Side 
Looking Airborne  Radar. 
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Table 11.  Minimum Single-Engine Control Speed Summary 
Cruise Configuration 

Average 
Average Average Engine Average Static Dynamic 
Gross Center of Torque Propeller VMC VMC 

External Weight Gravity Lt/Rt Speed (KIAS/ (KIAS/ 
Stores LSSS (lb) (FS) (%) (RPM) KCAS) KCAS) 

14,400 164.7 0 /87 1440 862/84 
14,400 164.7 0 /90 1450 862/84 
14,400 164.7 0 /99 1480 872/84 

OFF1 14,400 164.7 0 /91 1460 94/91 
14,300 164.7 0 /95 1450 94/94 
14,200 164.7 0 /100 1450 95/94 

OFF 

14,300 164.6 0 /74 1590 842/82 
ON3 14,300 164.6 0 /79 1600 862/84 

14,300 164.6 0 /84 1600 852/83 
14,200 164.6 0 /91 1460 92/90 

17,900 163.3 0 /88 1450 975/96 
17,800 163.3 0 /94 1460 9^/94 
17,700 163.3 0 /99 1460 955/93 

OFF1 16,900 163.1 0 /90 1440 103/103 
16,800 163.0 0 /95 1440 102/102 
16,700 163.1 0 /100 1450 101/101 

ON4 

17,800 163.2 0 /82 1590 1005/99 
ON3 16,900 163.1 0 /90 1450 101/101 

17,900 157.9 0 /82 1600 1005/99 
17,000 157.5 0 /94 1450 102/102 

1        1      1 

NOTES: 

^Average density altitude  =  6,000  ft. 
V_    defined  by   loss  of  directional   control. 

3Avcrage density altitude  ■   10,000  ft. 
4Two   150 gallon drop  tanks,   AN/AL0-147A  (V)l   (store  station  6),   and  Side 

Looking Airborne  Radar, 
mr  'tef1'16'1 by stall. 
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Table  12.    Minimum Single-Engine Control Speed Summary 
Takeoff Configuration 

Average 
Average Average Engine Average Static Dynamic 
Gross Center of Torque Propeller VMC VMC 

External Weight Gravity Lt/Rt Speed (KIAS/ (KIAS/ 
Stores LSSS (lb) (FS) (X) (RPM) KCAS) KCAS) 

14,300 164.7 0 /77 1640 812/78 
14,300 164.7 0 /83 1640 812/78 

OFF1 14,200 164.7 0 /87 1630 812/77 
14,200 164.7 0 /86 1650 823/79 
14,400 164.7 0 /91 1650 84/82 

OFF 

14,000 164.6 0 /71 1630 775/74 
14,000 164.6 0 /76 1630 775/74 

0NA 14,000 164.6 0 /82 1640 785/75 
14,100 164.6 0 /77 1660 83/80 

17,900 163.3 0 /74 1660 895/88 
17,800 163.3 0 /79 1640 925/87 

OFF1 17,700 163.3 0 /84 1670 895/86 
17,900 163.3 0 /75 1660 92/90 
17,800 163.3 0 /80 1660 92/90 
17,700 163.3 0 /85 1670 92/90 

ON6 

17,500 163.2 0 /80 1650 905/88 
ON4 1ft,800 163.1 0 /82 1650 88/86 

16,400 157.5 0 /82 1650 885/86 
16,800 

j 

157.5 0 /82 1640 

  

88/86 

NOTES; 

^Average density altitude = 6,000 ft. 
iVmc c'etermlne<1 ^y stall and loss of directional control simultaneously. 
Landing light extended, V  determined by stall. .     .... ,  mc 
^Average density altitude - 10,000 ft 
Vmc defined by stall. 

6Two 150 gallon drop tanks, AN/ALQ-147A (V)l (store station 6), and Side 
Looking Airborne Radar. 
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Table  13.    Minimum Single-Engine Control Speed  Summary 
Go-Around Configuration 

Average 
Average Average Engine Average Static Dynamic 
Gross Center of Torque Propeller VMC VMC 

Externai Weight Gravity Lt/Rt Speed (KIAS/ (KIAS/ 
Stores LSSS (ib) (FS) (%) (RPM) KCAS) KCAS) 

14,100 164.7 0 /77 1630 782/76 
14,000 164.7 0 /83 1650 782/75 

OFF1 14,000 164.7 0 /88 1630 753/73 
13,500 164.5 0 /79 1660 80/77 
13,400 164.5 0 /85 1670 77/74 

OFF 

13,800 164.6 0 /72 1640 742/70 
13,800 164.6 0 /78 1640 772/74 

ON4 13,700 164.6 0 /79 1650 772/74 
14,000 164.6 0 /77 1660 80/77 

17,600 163.3 0 /75 1660 852/85 
17,600 163.3 0 /79 1660 852/85 
17,500 163.3 0 /84 1650 862/85 

OFF1 17,600 163.3 0 /75 1680 87/85 
17,500 163.3 0 /85 1670 88/86 

ON5 

17,300 163.3 0 /81 1640 852/83 
17,000 163.1 0 /80 1660 88/86 

ON4 17,400 157.6 0 /80 1640 852/83 
17,700 

 i 

157.9 0 /81 1640 86/85 

NOTES: 

^Average density altitude = 6,000 ft. 
-xV™^ defined by stall. 3 mc        ■' 
V c defined by stall and loss of directional control simultaneously. 

^Average density altitude - 10,000 ft. 
5Two 150 gallon drop tanks, AN/ALQ-147A (V)l (store station 6), and 
Side Looking Airborne Radar. 
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Table 14, Minimum Single-Engine Control Speed Summary 
Landing Configuration 

Average i ■- 

Average Average Engine Average Static Dynamic 
Gross Center of Torque Propeller VMC VMC 

External Weight Gravity Lt/Rt Speed (KIAS/ (KIAS/ 
Stores LSSS (lb) (FS) (X) (RPM) KCAS) KCAS) 

14,000 164.7 0 /76 1630 772/75 
13,900 164.7 0 /82 1630 752/73 

OFF1 13,900 164.7 0 /88 1630 782/75 
14,100 164.7 0 /80 1650 80/77 
14,000 164.7 0 /90 1660 78/75 

OFF 

13,600 164.6 0 /71 1630 772/75 
13,600 164.6 0 /77 1640 782/75 

OFF3 13,500 164.6 0 /78 1630 772/75 
13,800 164.7 0 /77 1670 79/76 

17,400 163.3 0 /77 1650 852/83 
16,800 163.1 0 /76 1640 842/82 

OFF1 17,300 163.3 0 /87 1640 832/80 
17,300 163.3 0 /75 1680 85/83 
17,200 163.2 0 /85 1670 85/83 

ON^ 

17,100 163.1 0 /81 1650 842/82 
16,800 163.1 0 /82 1650 84/82 

ON3 17,700 157.9 0 /82 1650 832/80 
16,500 157.4 0 /78 1650 84/82 

NOTES: 

^Average density altitude a 6,000 ft. 
Vmc defined by stall. 
^Average density altitude • 10,000 ft. 
^Two 150 gallon drop tanks, AN/ALQ-147A (V)l (store station 6), and 
Side Looking Airborne Radar. 
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Table 15.    Dual-Engine Minimum Trim Airspeed Summary1»2 

Alrcnfl 
ConfIgurtclon 

Eitttrnul 
Storai LM 

Avcnit 
Crou 
Uatfht 
(Ih) 

Avtrigt 
Ctntir of 
CMvlty 

|   m, 

Minium« 
Trim 

Alr.p.td 
(KCAS) 

Crul*« 

orr 

orr U.000 164.9 IDS 

ON 14,000 164.8 108 

ON3 

orr 17,500 163,2 107 

ON 
17,500 163.2 108 

17,500 157.» 112 

Ttkaoff 

1 

orr 
orr 14,000 164.9 89 

ON 14,000 164.8 92 

0N3 

orr 17,500 164.8 94 

ON 
17,500 163>2 95 

17,500 157.9 95 

Co-Around 

orr 

orr 
■           ■■       - 

14,000 164.9 87 

ON 14,000 164.8 94 

0N3 

orr 17,500 163.2 89 

ON 

17,500 ,.,.. 92 

17,500 lSM «  ; 

Undlnff 

—   _,., .    * 

orr 

orr 14,000 164.9 » : 

ON 14,000 164.8 to 
1 

ON1 

orr 1 7 ,500 163.2 - i 

ON 

17,500 ,.,.. «6 

17,500 

I  1 

-   ! 

NOTES: 

'Average d«n§lt)r alcltud« - 10,500 feel. 
'Limicinft trim was rudder for ail caaea. 
3Two 150 gallon drop tankt, AN/AL0-147A (V)l (etort ttatlon 6), »nd Side 
Looking Airborne Radar. 
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Table  16.    Single-Engine Minimum Trim Airspeeds Summary1»2 

ttttraft 
Conf Iguracton Storii LSSS 

Avaraxe 
Cron 
WaKhc 

(lb) 

'  
Aviragi 

Cinter of 
Rravlty 

(FS) 

Mtalmu.    ] 
Trim 

Alrspa.d   , 
(KCAS) 

Crul>i 

Off 

orr 14,500 lft4.9 - ; 

ON U,500 164.8 155 

0H3 

orr 17.000 163.2 141 

ON 
17.500 163.2 146       \ 

17.500 157.9 146 

Tiktoff 

orr 

orr 14.500 164.9 ,36  ; 

ON 14,000 164.8 142 

0S3 

OFF 18.000 164.8 136 

ON 
17,500 163.2 132       | 

17,500 157.9 138    ; 

1 
Co-Around 

orr 
orr 14,500 164.9 ... : 

ON 14,000 iUA 144 

on' 

orr 1«,000 163.2 133       | 

ON 

17.500 163.2 136 

17,500 157.9 139 

,           Undlnf 

orr 

OFF 14,500 166,9 138 

ON 14,000 164.8 146 

ON' 

OFF IR.OOO 163.2 132 

ON 

17,500 163.2 136 

17,500 

 1 

157.9 
'"   ! 

NOTES: 

Uv.raf« d.nalcy altltud. - 10,500 f..C. 
'Mntrl ii; crlin wai rudd.r for all caa.a. 
'Two 150 gallon drop canki, AN/ALQ-147A (V)l (itorc (Cation 6), 
Looklnf Alrhorna Radar. 

and Side 
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Table 17.    Dual-Engine Primary Control Positions and Trim Wheel Positions at Trim1 

K:rr\ir     AvtriM 
|  Gran  jCifltfr of 

]    Aircraft        IsMrMt ,W*l|ht   ,  CrtvUy 
,ConfKuraclon.   Store.   .LSSS,   (lb)     ,        (FS) 

-«- 

'rim'        '-nal'iidl m 
Alnptcd, (In.   fron 

(KCAS)   .     full  run) 

Control Poiltlont Trla Wh««l   Po« 
liter»!     Dlrfrtlii-i«! 

(In.   fron    (In.  froa  ,tltvator,Al laron 
full AFT),   full Lt)        (dan)     ,   (dan) 

■+■ 

Ruddar 
(da«) 

an 

Crulaa 

m* 

OFF   .14.000  ,     164.9 7.7 4,2        I   1.5 »J|o.O 
 1 L— 

7.0  RT*. 

+ 
ON      :14,000   .      164.»      .      106 4.1 7.6 4.0 ,   1.0 NO 

OFF   jl7,500   j     16).2 114 

 1 1 1 (- 

6.« 7.5 4.2 0.0 0.0 3.5 «T 

2.0 RT    4.5 RT 

17,500        161.2    ,     II* 

-i- 

17,500   '     157.0 

-J 1- 

5.0 a. i 

u« i.o 7.0 

4.2 0.0 U.O   RT 

1.9 !   1.5 NU*  5.0 LT7 

R.O  RT 

5.0   RT 

Takaoff» 

on 

1      1 1 
.OFF   ,14,000   .     164.« 

I 1 i  

IIJ 3.7 7.5 4.6 j   0.0 5.IJ  RT 5.0  RT 

ON     j 14,000        164.1 1)2 i.l ).i)  RT 

.OFF   , 17,500   .     164,8 112 7.3 3.9 

 1  

0.0 |3.0 LT 5.Ü  RT 

]17,500  ,     163.2 1)2 i.) 7.2 

4- 
.0 0.0        .3.0 LT  .5.0 RT 

1 I 

17,500  [     157.9 

t 

1)2 1,1 7.2 -.2        .  0.0 3.0 LT     5.0  RT 

^ 

OFF 

- 
1 

Go-Around 

^FF   ,14,000   1     16*.• 

1 1 1  

ON      . 14,000   (      164.8 

 1 1  

9) I.l 1.1 4.0 j   1.0  NO 

 1  

9) 1.* 7.2 4.2 ,    1.0  NO 1.0  RT 

[OFF   [17,500   j      163.2 101 6,3 M 4.1 0.0 5.n LT 

-^• 

I I 

ION     , 

!       1 
-1 1 

17,500   ,     163.2 6.1 7.0 4.0       , o.n 6.0  LT 

17,500 163.2 

i 

KM *.'' 3.5 NU 5.0 LT 

4.0  RT 

5.0  RT 

1.0 RT 

4.« RT 

OFF     14,000   .     164.9 90 i.l 7.0 4.5 ,   U.5  NO 0.0 5.0  RT 

OTP 
I 1 1  

!ON      j14,000   j      164.8 

t       I 1  

i.l 4.4 .   0.5  NO 5.0  RT 

Landlnf -«1 5.0   LT 5.0  RT 

ON' ||7,500  '     161.2 

,17,500        157.9 104 J.I 7.1 4.2 2.5   NU 5.0  l.T 

NOTFV 

u-.-w  danalty  altlcuda  •   10,500  faat. 
2Trl« alnpaed  defined   is   1.2   tlmtt  t^t dual-anjlne   power  OFF  itaU 

Noaa down 
'RlRht 
'Two  150 «allon drop  .anV«,  A,N/ALO-147A (V)l  (itora «cation 6), and 
*Noaa up 
7Laft 
"Prlmarv  control   poatttnn.   it   trim  t«lcen  tt   132  KCAS  and  ooarator'a  manu»!   racommeided  trim u( 1   «ettlntis 

speed  for  a  specific  configuration. 

Side  Looking Alrhor.ie  Rad^r. 
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Table 18.     Single-Engine Primary Control Positions and Trim Wheel Positions at Trim1 

i 
1 

Catarna 
Storaa 

li 
iLSSS 

Avtraia 
Groat 

utltnc 
(lb) 

i  Avtrast 
iCtnttr of 
i  Gravity 
f       (FS) 

Trim2 

Alrtpaad 
(KCAS) 

1 
I :ontrol  Po •IClont Trim Uh ial  Poaltlont 1 

.     Aircraft 
iConf Uuratlon 

Lonilcudlnal 
(In.   fron 

full   FWD) 

Lataral 
(In.  fron 
full AFT) 

Dlractlonai 
(1.1.  frcfi 
full U) 

Elavator 
(daa) 

1                 i 
Allaron.Huddar 

(da«)   ,(dt() 

1 

| 
t   orr 

|0FF 14,500 1     144.7 127 
1 

4.0 7.8 4.8 1.5 SB3 0.0       ,15.0 »T*i 
1 

Crula« 

i 

|ON 14,000 ,      164.8 122 4.3 8.7 4.8 1.5 NO 
t                 i 

10.0 «T|15.0 RT  i 

ow' 

|OFF 17,500 1»].] 13* 6., 

1... 

8.0 5.1 1.0  NT 2.5  8T|15.0  8T   | 

[ON 

j 

1 7,500 16).1 130 ».' 8.2 4.9 i.o m 4.0  It  1J.0  «T   i 
1                  | 

I 7,500 157.7 1)0 5.5 8.5 5.1 1.0 «1* 
1 

7.0  RT|15.0  RT   | 

1 

1 
!       Takaoff 

Off 

lOFF 14,500 i»4.r 94 3.7 8.5 7.5 1.5  ND 10.0 RT|15.0 RT  l 

J 
1 
JON 

i           \ 

14,000 164.8 94 3.6 9.1 7.5 ).5  ND 
1 

15.0  RT|I5.0 RT   i 

I 

«5 

1 
|OFF 

1           \ 

li.000 163.1 107 4.7 8.6 6.0 0.5  ND l.fl LT7|15.0 RT  i 

i                 i 

I 

1 
|ON 

{         | 

17.500 16).1 106 5.1 7.8 6.1 0.5 NO 4.0 RT|15.0 RT   i 

i 
17,500 157.7 106 6.5 8.2 6.1 2.5  NU 10.0  RT|15.0  RT 

I 

1 

Off 

1 
lOFF 

1          1 

14,500 164,7 111 3.5 7.9 5.6 2.5 NO 
i                  1 

5.0 RT|I5.0 RT   | 

| 
|0N     | 

|          | 
14,000 164.8 in« 3.5 8.1 5.6 2.5 ND 8.1)  RTill.O  RT   | 

Co-Arounrt 

m» 

lOFF   | 

i       ; 

1»,000 161.1 121 4.0 7.6 5.1 1.0 ND 
1 

1.0  LT|15.0 RT   | 

1 
1 
1 

i       i 
1 

|0H 
1 
1          1 

17,500 163.1 118 4.3 7.« 5.2 1.0  VD O.O       ,15.0 RT 

1 17,500 157.7 118 5.4 M 5.4 1.0 NO 
1                  1 

0.0       ,15.0 RT   | 

1 

OFF 

1          1 
|OFF   i 
l          f 

14,500 
J 

164.7 93 3.3 8.1 •^.8 ).0 ND 15.0  RT|15.1  RT   i 

1 | 

i          1 
|ON     | 
\          l 

14,000 164.8 9) 3.1 8.7 5.7 1.5  ND 
1                    1 

15.0  RT|15.0  RT 

1 

1 
Land In« 

1 
I 

ON» 

i          1 
lOff   | 
1      1 

18,000 163.1 104 4.0 7.7 5.8 i.o so 
1                  i 

2.0 RT|15.0  RT   i 

i 
1          1 
1          1 
1        1 
,0N      i 

1           1 
1           1 

17,500 16).1 105 4..'' 7.8 5.4 1.0  NO 1.0  RT|15.0  RT 

1 
1 
■ 

17,500 157.7 105 5.7 
1 

7.8 5.7 2.0 NU 
1 

0.0       ,15.0  RT   i 

NOTES: 

Uvarait danalt 
JTrlm alrapaad 

y altltv. 
dafInad 

da •  1 
aa  tha 

n,5nn f. 
oparatr 

at. 
r't manual »ln«la < n«lna  ''«at   r« ta of  ell» tb  alrtpaad. 

^Noaa down 
'RlRht 
'txo  15" aalloo drop  tanka,  AN/AL0-147A (V)l  (ttora  ttatlon  *),   and "Uda Lookln« Alr'iorna Radar. 
Noaa  üp 
;Laft 
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Table 19.  Dual-Engine Unaccelerated Stall Warning Summary^ 
Cruise Configuration 

External 
Stores 

Engine 
Torque 
Lt/Rt 

(%) 

Average 
Gross 
Weight 
(lb) 

Average 
Density 
Altitude 

(ft) 

Average 
Center of 
Gravity 
(FS) 

Artificial 
Stall Warning 

Airspeed 
(KIAS/KCAS) 

Stall 
Airspeed 
(KIAS/ 
KCAS) 

ON2 
86/89 17600 11300 157.0 101./100 90/88 

86/91 17100 11300 163.0 101/100 86/84 

ON3 80/85 16000 11200 160.4 U/S'i 80/77 

OFF 0/0 14300 11200 159.9 100/99 90/88 

NOTES: 

^Louvered Scarfed Shroud Suppressor installed. 
2Two 150 gallon drop tanks, AN/ALQ-147A (V)l (store station 6), and Side 
Looking Airborne Radar. 

3Two 150 gallon drop tanks. 
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Table 20. Dual-Engine Unaccelerated Stall Warning Summary1 

Takeoff Configuration 

Engine Average Average Average 

1    

Artificial Stall 
Torque Gross Density Center of Stall Warning Airspeed 

External Lt/Rt Weight Altitude Gravity Airspeed (KIAS/ 
Stores (X) (lb) (ft) (FS) (KIAS/KCAS) KCAS) 

0/0 17900 11300 157.0 102/101 94/b3 

75/77 17800 11300 157.0 94/93 81/78 
0N2 

0/0 18000 11300 163.0 103/103 94/93 

75/79 17900 11300 163.0 95/94 82/79 

0/0 17100 11200 160.4 100/99 90/80 
ON3 

73/78 17000 11200 160. ♦ 91/89 75/71 
l 

0/0 14200 11200 159.9 93/92 
! 

82/79 
OFF 

72/75 1A100 11200 159.9 81/78 67/62 

NOTES: 

^Louvered Scarfed Shroud Suppressor installed. 
2Two 150 gallon drop tanks, AN/ALQ-147A (V)l (store station 6), and Side 
Looking Airborne Radar. 

3Two 150 gallon drop tanks. 
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Table 21. Dual-Engine Unaccelerated Stall Warning Summary^ 
Landing Configuration 

Engine Average Average Average Artificial Stall 
Torque Gross Density Center of Stall Warning Airspeed 

External Lt/Rt Weight Altitude Gravity Airspeed (KIAS/ 
Stores (X) (lb) (ft) (FS) (KIAS/KCAS) KCAS) 

0/0 17700 11300 157.0 98/97 90/88 

76/79 17600 11300 157.0 94/93 78/75 
ON2 

0/0 17800 11300 163.0 99/98 88/86 

77/81 17800 11300 163.0 92/90 76/73 

0/0 16900 11200 160.4 96/95 85/83 
ON3 

72/77 16900 -11200 160.4 89/87 72/68 

0/0 14100 11200 159.9 88/86 77/74 
OFF 

74/79 14000 11200 159.9 76/73 62/57 

NOTE?: 

^Louvered Scarfed Shroud Suppressor installed. 
2Two 150 gallon drop tanks, AN/ALQ-147A (V)l (store station 6), and Side 
Looking Airborne Radar. 

3Two 150 gallon drop tanks. 
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Table 22.     Single-Engine Unaccelerated  Stall Warning Summary^ 
Cruise Configuration 

External 
Stores 

Engine 
Torque 
Lt/Rt 
(*)2 

Average 
Gross 
Weight 
(lb) 

Average 
Density 
Altitude 

(ft) 

Average 
Center of 
Gravity 
(FS) ' 

Artificial 
Stall Warning 

Airspeed 
(KIAS/KCAS) 

Stall 
Airspeed 
(KIAS/ 
KCAS) 

i 

0/04 17500 11300 157.0 110/110 100/99 

0/82 17400 11300 157.C 104/104 99/98 

ON3 
0/04 

0/79 

17500 

17500 

11300 

11300 

163.0 

163.0 

110/110 

104/104 

99/98 

97/96 

04/85 17700 11300 163.0 102/101 100/99 

79/04 17600 11300 163.0 106/106 96/^5 

0/04 16600 11200 160.4 105/105 97/96 

ON5 
0/77 

04/77 

16600 

16800 

11200 

11200 

160.4 

160.4 

100/99 

100/99 

89/87 

91/89 

/3/04 16800 11200 160,4 103/103 93/92 

0/04 14900 11200 159.9 102/101 91/89 

0/79 14800 11200 159.9 97/96 84/82 
OFF 

04/77 15000 11200 159.9 96/95 86/84 

73/04 15000 11200 159.9 96/95 86/84 

NOTES: 

^Louvered Scarfed Shroud Suppressor installed. 
^Zero engine torque is engine shutdown and propeller feathered unless 
otherwise noted. 

3Two 150 gallon drop tanks, AN/ALQ-147A (V)l (store station 6), and Side 
Looking Airborne Radar. 

4Power lever at flight idle and propeller at maximum rpm. 
5Two 150 gallon dro^ tanks. 

79 

Ä^^ÄScK-: '^Mtm^mmmmiJ^ 



Table 23.     "Ingle-Engine Unaccelerated Stall Warning Summary^ 
Takeoff Configuration 

I 
External 
Stores 

Engine 
Torque 
Lt/Rt 
(X)2 

Average 
Gross 
Weight 
(lb) 

Average 
Density 
Altltule 

(ft) 

Average 
Center of 
Gravity 
(FS) 

Artificial 
Stall Warning 

Airspeed 
(KIAS/KCAS) 

Stall 
Airspeed 
(KIAS/ 
KCAS) 

ON3 

o/o4 

0/Ü4 

73/0 

17400 

17400 

17400 

11300 

11300 

11300 

157.0 

163.0 

163.0 

106/106 

103/103 

100/99 

94/93 

93/92 

88/86 

ON5 0/0* 16500 11200 160.4 99/98 90/88 

OFF 0/0^ 14600 11200 159.9 96/95 83/80 

NOTES: 

^Louvered Scarfed Shroud Suppressor  in&called. 
^Zero engine  torque  is engine ihutdcvn and propeller feathered unless 
otherwise noted. 

3Two 150 gallon drop   tanks,   AN/ALQ-147A (V)l   (store station 6),  and Side 
Looking Airborne Radar. 

^Power   lever at  flight   idle  and propeller at maximum rpra. 
^Two 150 gallon drop  tanks. 
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Table 24.  Single-Engine Unaccelerated Stall Warning Summary^ 
Go-Around Configuration 

External 
Stores 

Engine 
Torque 
Lt/Rt 

(2)2 

Average 
Gross 
Weight 
(lb) 

Average 
Density 
Altitude 

(ft) 

Average 
Center of 
Gravity 
(FS) 

Artificial 
Stall Warning 
Airspeed 
(KIAS/KCAS) 

Stall 
Airspeed 
(KIAS/ 
KCAS) 

0N3 76/0 17200 11300 157.0 101/100 90/88 

ON4 67/0 16A00 11200 160.4 94/93 82/79 

OFF 
0/77 

73/0 

14800 

14600 

11200 

11200 

_....- . _ 

159.9 

159.9 

90/88 

90/88 

77/74 

76/73 

NOTES; 

^Louvered Scarfed Shroud Suppressor Installed. 
^Zero engine torque is engine shutdown and propeller feathered. 
3Two 150 gallon drop tanks, AN/ALQ-147A (V)l (store station 6), and Side 
Looking Airborne Radar (SLAR). 
^Two 150 gallon drop tanks. 

:: 
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Table 25.  Single-Engine Unaccelerated Stall Warning Summary^ 
Landing Configuration 

External 
Stores 

Engine 
Torque 
Lt/Rt 

(X)2 

Average 
Gross 
Weight 
(lb) 

Average 
Density 
Altitude 

(ft) 

Average 
Center of 
Gravity 
(FS) 

Artificial 
Stall Warning 

Airspeed 
(KIAS/KCAS) 

Stall 
Airspeed 
(KIAS/ 
KCAS) 

ON3 
0/04 16200 11200 160.4 94/93 82/79 

0/78 16200 11200 160.4 94/93 80/77 

OFF 
o/o4 14700 11200 159.9 92/90 79/76 

0/77 14700 11200 159.9 86/84 77/74 

NOTES: 

lLouvered Scarfed Shroud Suppressor installed. 
^Zero engine torque is engine shutdown and propeller feathered unless 
otherwise noted. 

3Two 150 gallon drop tanks. 
4Power lever at flight idle and propeller at maximum rpm. 
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Table 26.  Dual-Engine Accelerated Stall Warning Summary^- 
Cruise Configuration 

Engine Average Average Average Lift Coefficient 
Torque Gross Density Center of at Artificial Lift Coefficient 

External Lt/Rt Weight Altitude Gravity Stall Warning at Stall 
Stores (X) (lb) (ft) (FS) (Nondimenslonal) (Nond imensional) 

0/0 17100 8500 157.0 1.15 1.53 

86/91 17000 8500 157.0 1.29 1.42 

ON2 0/0 17000 8500 163.0 1.22 1.36 

88/93 17000 8500 163.0 1.33 1.55 

90/92 16900 8500 163.0 1.37 1.54 

0/0 15800 9600 160.4 1.23 1.43 
ON3 

81/87 15700 9600 160.4 1.38 1.78 

0/0 14400 9600 159.9 1.25 1.53 
OFF 

78/85 14400 9600 159.9 1.39 1.97 

NOTES: 

^Louvered Scarfed Shroud Suppressor Installed. 
2Two 150 gallon drop tanks, AN/ALQ-147A (V)l (store station 6), and Side Looking 
Airborne Radar. 

3Two 150 gallon drop tanks. 
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Table 27.  Du. 1-Engine Accelerated Stall Warning Summary1 

Takeoff Configuration 

Artificial 
Engine Average Average Average Stall Warning 
Torque Gross Density Center of Lift Stall Lift 

External Lt/Rt Weight Altitude Gravity Coefficient Coefficient 
Stores (Z) (lb) (ft) (FS) (Nondimensional) (Nondimensional) 

0/0 16900 8500 157.0 1.30 1.73 

72/79 16800 8500 157.0 1.66 1.86 
ON2 

0/0 16800 8500 163.0 1.53 1.79 

78/83 16800 8500 163.0 1.65 2.10 

0/0 15600 9600 160.4 1.46 1.79 
ON3 

74/79 15600 9600 160.4 1.72 2.10 

0/0 14400 9600 159.9 1.57 1.82 
OFF 

73/76 14300 9600 159.9 1.82 1.97 

® 

NOTES: 

^Louvered Scarfed Shroud Suppressor Installed. 
2Two 150 gallon drop tanks, AN/ALQ-147(V)1 (store station 6), and Side Looking 
Airborne Radar. 

3Two 150 gallon drop tanks. 
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